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EDITORIAL 

MINOR AND OFFICE SURGERY 

W HAT may be considered minor surgery and the point 
at which it becomes major, as well as what surgical 
conditions may properly and with safety be at- 
tempted in a physician’s office, have been and still remain 
debatable topics. We have no wish to interject our opinions 
or line up with those on either side of the controversy. 

We realize, however, that throughout the country and 
among many of our subscribers are men practicing in what 
are called rural or the “smaller places,” as well as men in 
cities who do not devote all of their time to major surgery. 
These men, by no stretch of the imagination, can be classi- 
fied as specialists in any branch of surgery. Part of their 
work must embrace the routine duties of the general prac- 
titioner. In addition, they must be prepared and able to 
handle those so-called minor surgical afflictions common to 
mankind. The urban center with its large, well equipped 
hospitals and clinics, staffed by all manner and degree of 
specialists, often are many miles away. The physician serv- 
ing his community must stand on his own fee t and know 
how to meet and handle the emergency, be it major or 
minor. If he would continue in that community he must 
know how to do man)' minor procedures for so-called minor 
surgical conditions. 

Recently, Dr. Eugene H. Pool, Professor of Surgery, 
Cornell University Medical College, in an address before the 
New York Academy of Medicine, pointed out: 

The treatment of the common injuries is touched but lightly in 
the medical school and at surgical meetings. The application of a 
bandage, the suturing of a wound, the care of local infections and 
the treatment of fractures and dislocations are relegated to sec- 
ondary place in the efforts of the teacher of surgery. Yet modern 
conditions have brought injuries and occupational diseases and 
hazards to a position of primary importance to the community. 
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Inasmuch as the line of demarcation 
between major and minor is so ill defined, 
some of the contents of this number may 
be considered out of their sphere, and 
rightly so; others may strike the reader as 
too minor. But what one knows the other 
may not know. The effort must be judged 
by the whole and not by the individual 
parts. 

Topics and authors were selected with 
care, and we wish especially to express our 
appreciation to Doctors Waiter Coakley, 
Bradley L. Coley, L. Kraeer Ferguson, 
Herbert C. Fett, James Graham, Charles 
Gordon Heyd, Joseph A. Hyams, Arthur 


Krida, Jerome M. Lynch, Louis E. Phan- 
euf and Max Thorek for their help and 
counsel in arranging this number. 

To the authors who so kindly gave of 
their time in preparing papers on these 
common, minor topics we give our sincere 
thanks. 

Frankl}', this issue was not designed for 
the surgeon of great skill and wide reputa- 
tion, or for the seasoned teacher of surgery 
or its branches. It was designed for the 
men laboring in the far away places, and 
to them' we hope it will prove of practical 
help and value. 

T. S. W. 


Subscribers to The American Journal of Surgery visiting TJew Y or\ City are invited to 
ma\e the office of the publishers (The American Journal of Surgery, Inc., 49 West 45th Street, JJew 
Torl() their headquarters. Mail, packages or bundles may be addressed in our care. Hotel reser > 
nations will gladly be made for those advising us in advance; \indly notify us in detail as to require - 
rnents and prices. 




WOUNDS AND THEIR COMPLICATIONS 

W. Wayne Babcock, m.d. 

Professor of Surgery and Clinical Surgery, Temple University School of Medicine 

PHILADELPHIA, PA. 


T HE very common subject of wounds 
looms larger and larger these later 
days as swiftly moving vehicles create 
havoc upon our highways. Incised wounds 
are commonly due to windshield glass that 
breaks and divides tissue, often of the face. 
If the larger vessels of the neck, arm, groin 
or thighs are opened, a percentage of the 
victims die of uncontrolled hemorrhage, 
usually because bystanders do not under- 
stand the application of an improvised 
tourniquet or do not realize that hemor- 
rhage even from a large vessel may be 
arrested by pressure or by pinching the 
artery between the thumb and finger until 
expert assistance arrives. When the injur} 7 
involves the very vascular tissues of the 
head, satisfactory healing should occur 
after thorough mechanical cleansing de- 
spite the free use of antiseptics and even 
some degree of tension. The wound may be 
flooded with one-half strength tincture of 
iodine, grease removed with turpentine or 
ether, dirt-begrimed tissue trimmed away 
and after adequate hemostasis, bleeding 
vessels controlled with very fine (ooo to o) 
plain catgut or wire, then united very accu- 
rately with 35 gauge rustless steel wire or 
horsehair, without drainage, and healing 
free from reaction may be expected. 

Apart from a permissible compression 
bandage to limit oozing during the first 
twenty-four hours, no dressing for wounds 
of the face is necessary. Dressings about the 
openings of the mouth, eyes and nose are 
particularly objectionable as they retain 
decomposing secretions in contact with the 
wound. Infection or a poor cosmetic result 
from an incised or even the average lacer- 
ated wound of the face or scalp, as a rule, 
indicates a slipshod operation or lack of 
surgical skill. 


When a part of less vascularity, as the 
hand, or particularly the foot, is involved, 
much greater care is necessary in order 
that the vitality of the tissues be not de- 
stroyed by manipulation, strong anti- 
septics, the tension from tight sutures or 
lack of rest. Here the part should be given 
absolute rest, at least until primary union 
has occurred, and should the injury be at 
all extensive, general rest by keeping the 
patient in bed. Rest -favors minimal exu- 
date, primary healing and early recovery, 
and insures against the spreading, destruc- 
tive infection so often seen when partly 
devitalized and contaminated tissue is sub- 
jected to early movement. Drains are not 
to be used unless the patient falls into such 
shock that the operation cannot safely be 
prolonged. The} 7 provide a path for the 
entrance of surface bacteria to the depths 
of the wound. At times, they are used to 
salve the conscience of the operator who 
knows he has been inexcusedly careless in 
his wound sterilization or hemostasis. A 
drain is justified in a clean wound only for 
uncontrollable oozing. Even in the most 
radical amputations of the breast, we do 
not use one. As a rule it is better to occa- 
sionally evacuate a sterile hematoma 
between stitches at the second or third 
dressing than to risk having the wound 
contaminated through a drain. 

To reduce scarring, alternate sutures 
may be removed from the face or scalp, 
provided there is no tension, on the second 
or third dav and the remaining sutures on 
the fourth or fifth day. With wounds of the 
limbs or trunk supporting sutures should 
be left in for a week, with the foot for 
eight days, or if the wound is under tension 
or there is a strain upon divided skin, 
fascial or aponeurotic planes, an adequate 
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number of supporting sutures to prevent 
separation should remain in place for from 
ten to fifteen days. Should infection de- 
velop, stitches are to be removed and wet, 
warm, non-irritating dressings used. A 
deforming or unsightly scar may be excised 
three or more months after complete 
healing and the edges of the wound then 
coapted with meticulous care. 

Contused closed ivounds with or without 
fracture are characterized by tissues so 
bruised and devitalized as especially to be 
subject to necrosis and infection. Of par- 
ticular danger in extinguishing the limited 
residual life of the part is the tension result- 
ing from hemorrhage and edema. If tension 
is prevented, tissues that seem to be hope- 
lessly damaged and are therefore thought 
to require amputation, frequently recover 
in a surprising way with little evidence of 
infection or necrosis. Tension results chiefly 
from the restraining skin and fascia which 
in a severe crush or contusion should be 
divided freely in the axis of the limb, if 
necessary on two sides. The divided skin 
and fascia will then separate widely. If the 
sheaths of muscles are also tense, these 
should be freely opened. The skin should, 
of course, first be carefully cleansed with 
ether or turpentine followed by tincture of 
iodine of 3J4 per cent strength. Bleeding 
vessels should be ligated with fine (No. 35 
B. and S. gauge) soft alloy steel wire, and 
fractures should be reduced without inter- 
nal fixation or undue manipulation. If there 
is a marked tendency to displacement, con- 
tinued extension by Kirschner wire or 
Steinman pins may be used. A very copious 
wet dressing of warm 1-4000 bichloride of 
mercury on fluffed gauze surrounded by 
cellophane or similar impermeable layer 
and finally a heavy encasement in sterile 
cotton, held by a lightly applied supporting 
bandage, is used. Unless complication de- 
velops, the dressing should not be removed 
for three or four days. This is the treatment 
to be used for crushing wounds of the ex- 
tremities during the early period while 
there is any question as to the viability of 
the tissues. In many severe cases it enables 


one to best determine the necessity for 
amputation. 

Case I. A brakeman was admitted with his 
forearm crushed nearly flat between the 
bumpers of an old-fashioned freight train; the 
skin was tense, no pulse was detected at the 
wrist, and there were multiple fractures of the 
radius and ulna. Immediate amputation through 
or above the elbow was considered essential by 
consultants. 

Treatment. Following sterilization of skin, 
one volar and one dorsal incision was made 
through the skin and fascia from the elbow into 
the hand. The muscular sheaths were found to 
have been crushed apart. The multiple frag- 
ments of the radius and the ulna where dis- 
placed, were gentl} r pushed back into position 
and overlaid by muscle. Warm, wet antiseptic 
dressings were applied as described above. 

Result. Granulation and healing of the 
widely open wounds occurred without necrosis 
or loss of tissue and there was bony union with 
a strong somewhat flattened forearm of excel- 
lent function. 

Many surgeons have hesitated to incise 
badly contused parts or at the most have 
attempted to relieve tension by inadequate 
multiple punctures. Where the vitality of 
a limb is in jeopard}' from a crush, all ten- 
sion should be released aseptically by one or 
more long incisions reaching from unin- 
jured tissue above to uninjured tissue 
below. 

On the head, neck and trunk, the vitality 
of the tissues is so great that the long relax- 
ing incisions mentioned are rarely neces- 
sary. However, large hematomas may 
produce serious pressure symptoms so that 
aseptic evacuation through a large aspirat- 
ing needle or by incision may be indicated, 
preferably some days after the primary 
hemorrhage has ceased. If a large artery 
such as the iliac, femoral or axillary has 
been ruptured, the state of shock, the 
vitality of the limb, the local damage to 
the tissues, the ability to temporarily con- 
trol the flow of blood from the artery and 
the skill of the surgeon should all be evalu- 
ated. An emergency operation upon a badly 
shocked patient with a ruptured main 
artery has a high mortality and is indicated 



New Series Vol. XXXV I, No. 1 Babcock WotlllcJs & Complications American Journal of Surgery ^ 


only when it is evident that the hemorrhage 
or oncoming gangrene will cost the life of 
the patient in which case there should be 
no delay. If the patient is in fair condition 
and the bleeding can be controlled above 
the field of injury by tourniquet, direct 
compression, or temporary ligation of the* 
artery, it may be possible to evacuate 
about the artery and do an arterial 
suture, or at least determine the neces- 
sity for an amputation. In the average case 
a pressure pad, and a bandage evenly ap- 
plied from the phalanges to a point above 
the injury will limit the size of the hema- 
toma, and the operation for the false 
traumatic aneurysm may be delayed until 
conditions are more propitious. 

In all cases the toes or fingers should be 
exposed so that interference with the circu- 
lation may promptly be detected. If pain 
continues, the surgeon should search for the 
cause without delay. An overlooked dislo- 
cation, an unreduced fracture, a tight 
bandage or cast, a beginning pressure sore, 
or an iodine or hot water burn are common 
causes of distress that should not be neg- 
lected. In one little girl the physician made 
traction for a broken leg through a shoe 
despite the child’s suffering. After two 
weeks the removal of the shoe revealed 
great sloughs, exposed tendons and a per- 
manently crippled foot, all due to the pres- 
sure of the shoe. An uncomplicated wound 
should not cause intense pain. 

Coritused and lacerated wounds including 
open crushing injuries have the element of 
potential infection, the avoidance of which 
depends largely upon the first treatment. 
The surrounding skin should be asepti- 
cized, the wound flooded with 3 }4 per cent 
tincture of iodine and mechanical sterili- 
zation of the wound carried out by excising 
with a very sharp scalpel all tissue that is 
devitalized or impregnated with dirt. Bone 
containing dirt should be removed with 
a sharp chisel, not by scraping. Vessels 
should be ligated with fine alloy steel wire 
as most other materials form a nidus for 
infection. Such wounds of the head and 
face, and most wounds of the neck and 
trunk may then be immediately and very 


accurateJy closed without drainage with 
the fine (No. 35 or 36 gauge) annealed rust- 
less steel wire. With a meticulous technique 
primary union with slight scarring is to be 
expected. There is little excuse for the 
suppuration of any wound of the scalp or 
face. In children under ten years of rige, 
with wounds of the neck, in Negroes and 
others with a constitutional tendency a 
keloid thickening of the scar may develop. 

With a facerated wound of an extremity, 
tension and lack of blood suppN may cause 
the loss of the patient’s limb or his life. 
The treatment of crushing and lacerated 
wounds of the extremities consists therefore 
in careful debridement with the least possi- 
ble traumatism to living tissues and the 
prevention of tension, if necessary by very 
long incisions in the axis of the limb carried 
freely through constricting skin, fascia and 
muscle sheath as previously^ described. 
Skin sutures are only permissible where and 
when they produce no tension. Copious 
warm, wet antiseptic dressings are valu- 
able. Distal portions of the arm or leg that 
hang from what seems like only a small 
pedicle of soft tissues may not infrequently 
be saved. 

Case ii. One hand of a man was lacerated 
and contused by the explosion of a bomb he was 
holding. The thumb and metacarpal bone were 
dangling from a ribbon of soft tissue 2 cm. wide 
containing a small branch of the radial artery. 
The head of the first metacarpal was frag- 
mented and many phalanges were fractured, 
and two fingers were lacerated, pale and blood- 
less. Amputation of thumb was urged by several 
consultants. The thumb and bony fragment in 
the joint were replaced and held in position by 
a few fine sutures in the muscle, the skin and 
fascia not being sutured but copious, warm, 
wet, antiseptic dressings were applied. 

Residt. Healing was without suppuration or 
necrosis with restoration of one-third of the 
normal movement of thumb. 

Bohler leaves the wound entirely open 
and exposed to the air, protected from dust 
onlv bv a single layer of muslin and obtains 
excellent results. He obtains reduction and 
retention of compound fractures by the 
Steinmann pin or Kirschner wire passed 
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through the bones at a distance from the 
injury and held in a supporting frame. 

With severely contused and lacerated 
wounds of an extremity after sterilizing 
and debriding the wound, divided parts 
may be gently apposed, but not to the 
extent of adding to the tension or trau- 
matism. The prevention of secondary 
tension or retention of secretions is the first 
consideration; formal anatomical restora- 
tion often is best delayed until the vitality 
of the tissues has been regained. A com- 
mon mistake with lacerated wounds is 
meticulously to suture divided muscles, 
tendons, nerves and skin with resulting 
tension, necrosis and spreading infection. 

Case in. A lacerated wound of the hand 
with division of the tendons and a fracture of 
the metacarpals resulted from the fall of a 
large wheel. Two hours were devoted to the 
immediate careful suture of divided tendons, 
alinement of bones and closure of the skin. 

Result. A widespread infection involved the 
forearm and the hand, lasted for months and 
resulted in a disorganized and nearly useless 
member. 

Thorough debridement is especially' im- 
portant if there is the likelihood of bacterial 
contamination as in wounds from gunshot 
or the fang or claw of lower animals. 

Case iv. Lacerated wounds of the hand 
with fractured metacarpals resulted from bite 
of a large monkey. AH the wounds were sutured 
and covered with gauze dressing. 

Result. A prolonged, agonizing infection, 
swollen, very painful, crippled hand with septic 
osteitis and purulent sinuses one year later. 

Case v. Dog bites of both hands and wrists 
were treated by antiseptic cleansing and gauze 
dressing without debridement, relaxing inci- 
sions, warm, wet, antiseptic poultices, or 
immobilization. 

Result. Infection with final loss of one hand 
and crippling deformity of the other. 

Injection by the Bacillus Welcbii. The 
spores of the gas bacillus carried into the 
wound with minute particles of woolen 
clothing, intestinal discharges or street dirt 
are not destroyed by permissible anti- 
septics, and cannot certainly be removed 
by’ debridement. The gas bacillus and re- 


lated organisms however seem unable to 
start infection in a well vascularized living 
tissue. It is in devitalized muscle, or in 
muscles the blood supply to which has been 
arrested by the injury or by the secondary 
tension within the sheath that this organ- 
ism colonizes, causing a putrid form of 
gangrene that with much gas and liquid 
exudate spreads from muscle to muscle. A 
wound may contain many spores of the 
Welch bacillus and yet heal without reac- 
tion. Other pathogenic bacteria may like- 
wise remain in a wound without harm, 
provided no semidevitalized, dead tissue 
or blood clot is present. 

One should think of gas bacillus infection 
after any crushing or gunshot injury, espe- 
cially of the extremities, viien there is 
delayed or increasing shock without loss of 
blood sufficient to cause the symptoms. 
Prostration and a rapidly rising pulse rate 
with cold skin and high rectal temperature 
are common findings. The crackling of the 
tissues on palpation, the gas in and betw r een 
the muscles showm by roentgenogram, the 
later foul, browmish, gas-filled wound se- 
cretion are pathogenomonic. Dependence 
should be placed early upon the wide open- 
ing of the limb and the removal of all de- 
vitalized soft tissue. Often this necessitates 
the excision of entire muscles which may be 
pale and firm as if cooked. For the ad- 
vanced case with the patient delirious, 
nearly' pulseless and apparently moribund, 
a high guillotine amputation is at times 
life-saving. 

The Welch organism may remain in the 
tissues for months and produce gangrene 
only- when the muscle is damaged or be- 
comes avascular. 

Case vi. An aneurysmal dilatation of the 
anterior tibia! artery in a young man was 
caused by the entrance of fine bird shot about 
fifteen months previously. There was no in- 
flammatory' reaction in the leg. The angioma- 
tous mass was resected, and one or two bird shot 
was removed from apparently' healthy' muscle. 
The open muscular sheath was sutured under 
marked tension and without drainage. Rapid 
development of gas gangrene in the leg fol- 
lowed with death within seventy-two hours 
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despite the injection of two hundred dollars 
worth of combined Welch antitoxin. In this case 
the Welch bacilli or spores carried into the 
tissues with the bird shot had remained 
dormant until tension interfered with the blood 
and lymph circulation in the muscle, when they 
rapidly developed to then swarm out and 
overwhelm the body. 

Thyroid crisis may be precipitated by 
injury, a relatively slight operation or even 
a mental shock, with increasing tachycar- 
dia, tremor, restlessness, progressive hyper- 
pyrexia (by rectum) and at times death in 
twenty-four or thirty-six hours. The crisis 
is to be suspected if there is a visible or a 
palpable goitre or thyroid nodule, but it 
should be remembered that the goitre may 
be entirely intrathoracic and only visible 
on the roentgen film. In such a case the 
high internal temperature is especially 
dangerous for the central nervous system. 
Adequate refrigeration, the free use of 
iodine and glucose solutions by vein and 
iodine by mouth and rectum are the best 
known methods of treatment. 

ANTISEPTICS 

Progressive repair, reduced toxemia and 
rapid elimination of necrotic tissue are very 
much more important than high bacteri- 
cidal action of the antiseptic applied to the 
wound. A healing contaminated wound is 
preferable to a sterile dormant wound. 
Many of the newer antiseptics, while they 
may have high bactericidal power, when 
they are applied to the wound produce a 
sluggish condition with delay in healing. 
A similar retardation of healing occurs 
when the dressing is impregnated with cer- 
tain of the older germicides, such as solu- 
tions of formalin, carbolic acid, lysol or 
other cresol. None of these substances 
should be used as a wound dressing. As is 
well known, a wet dressing of even a weak 
solution of carbolic acid has produced gan- 
grene of fingers and toes. On the other 
hand, granulations grow rapidly under a 
weak wet dressing of bichloride of mercury, 
iodine or even bromine. Bromine in i .’3000 
to 1:5000 strength has a special value for 
very fetid wounds. ' 


Dakin’s solution is not applicable in 
ordinary practice and should only be used 
when the wound is wide open. Injected 
into the fresh wound under tension it pro- 
duces necrosis. In the abdomen it dissolves 
the mesentery down to the blood vessels. 
It is essential that it be applied copiously 
every two hours following the very precise 
technique elaborated by Carrel. 

For irritated wounds or where the skin is 
excoriated, liquor aluminii acetatis of the 
National Formulary, diluted 1 to 4, is of 
value. For tissues of low vitality as in a 
diabetic or arterosclerotic the mildest and 
least irritating antiseptics only should be 
used. 

SUTURES 

Sutures have attracted more and more 
attention during recent years. We must 
remember that, while absorbability is very 
desirable, all sutures derived from lower 
animals are objectionable. Catgut produces 
reactions which retard healing and favor 
infection. It is especially harmful in in- 
fected wounds and on mucous surfaces. 
After thyroidectomy, surgeons have long 
wondered why it was that the wound be- 
came edematous, required drainage and 
did not heal as well as other wounds of the 
neck. It was thought that the secretion 
from the thyroid or the exposure of the 
trachea was responsible. We were im- 
pressed likewise until after we studied the 
undesirable reactions of the tissues to cat- 
gut in about 130 patients. Implanted in the 
skin catgut causes a red flare and a wheal in 
twenty-four hours which so progresses that 
at the end of a week there is a zone of reac- 
tion and necrosis about each strand. Thus 
firm healing is delayed until the catgut has 
been absorbed and the local damage to the 
tissues from the catgut repaired. From silk 
there is only a slight redness at the end of a 
week; from rustless or alloy steel wire 
no flare or wheal even at the end of four 
months. With the substitution of silk 
or wire for catgut in thyroidectomy the 
wound heals like other wounds of the neck 
without reaction or drainage. The wire 
tied in a small knot and placed in a septic 
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wound, becomes buried without producing 
local irritation or a sinus. Therefore, we 
have used it increasingly for several years 
past, burying it in abdominal wounds and 
in hernioplasties, and using it as the sole 
material for suture and ligature in infected 
or contaminated wounds. We believe it 
solves much of the difficulty in closing 
cleft palates, duodenal and vesicovaginal 
fistulas, the suture of the ureter and blad- 
der. Size 35 and 36 (B. & S. gauge) is hair- 
like and is used for fine plastic work and 
fine ligatures; No. 32 and No. 30, about the 
size of 000 or 0000 catgut, but much 
stronger, are used to unite strong fascias 
or as a through and through suture; size 18 
to 22 is very strong and is used to wire bone. 

Suturing with living fascia to me re- 
calls the barbaric surgery of savage tribes. 
Heavy coarse needles open great holes in 
delicate aponeuroses and crudely weave 
bands of fibrous tissues into the depths of 
the wound. I am informed that the younger 
Coley is soon to publish the end results 
from the method in treating hernia with a 
report of about 17 per cent of recurrences. 

Residual injection should be considered 
with a wound that has been seriously in- 
fected but has healed. Therefore, how long 
a delay should be practiced in such a case 
before re-operation is done for an ununited 
fracture, divided tendons or nerves? Usu- 
ally at least three months, but it is best to 
first test the part by free manipulation 
under gas anesthesia. If this is not followed 
by serious local reaction, the operation 
may be done. If it is followed by a marked 
local reaction or what occasionally occurs, 
the development of an abscess, of course, a 
much longer delay should be practiced. 
With infected fractures during the inflam- 
matory period before free suppuration has 
been established, operative manipulation 
may produce a fatal septicemia. 

THE APPLICATION OF COLD OR HEAT 

Cold retards healing and the resistance 
of the body to infection. It has little germi- 
cidal value, although it may reduce the 
activity of bacteria. Warmth favors wound 
healing and high temperatures that are 


tolerated by peripheral tissues markedly 
impair the pathogenicity of a number of 
bacteria. Fever, kept within such limits 
that the central nervous system is not 
injured, is a valuable therapeutic agent in 
infection. Therefore, an injured part should 
be kept warm. Refrigeration is only to be 
considered in the early hours of a rapidly 
destructive local infection to hamper bacte- 
rial activity until there is time for protec- 
tive bacteriolytic and antitoxic substances 
to be formed. Even in this early stage heat 
may serve a better purpose. Ice bags or 
cold solutions should not be used upon 
tissue of low vitality. 

INFECTED WOUNDS 

Infected wounds may be divided clini- 
cally into two great classes. In the first class 
we operate; in the second we wait. In the 
first early operation cures; in the second it 
kills. This applies not only to wounds, but 
also to peritonitis and other forms of in- 
fection. The first class is typified by the 
staphylococcus which forms an endotoxin 
and an exotoxin which act upon endo- 
thelium with the production of thrombi 
in blood and lymphatic vessels and plastic 
exudate on serous surfaces. The thrombi 
and plastic exudate block off the infected 
area from the rest of the body, limiting 
the general reaction, but causing a local 
ischemia and necrosis. Thus the center of 
a boil or carbuncle dies and may later be 
expelled as the “core.” In the skin the 
localized thrombosis may lead to limited 
areas of gangrene. The local tension from 
the inflammatory exudate increases the 
damage. Thus the process may be arrested 
or limited by early incisions or, as with a car- 
buncle, by excision of the thrombosed area. 
In osteomyelitis the destructive inflamma- 
tion may be at once arrested by the early 
drilling of the bone with a gimlet to relieve 
tension. With a beginning furuncle we may" 
arrest the process by destroying the micro- 
organisms before the thrombotic process 
has fully developed. To this end 0.5 to 
2 minims of liquified phenol is injected 
through a very" fine needle into the center 
of the boil, a procedure not to be used on 
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the fingers or toes. For the more superficial 
pustulations on hairy surfaces as the scalp 
or axilla, the frequent application of un- 
diluted tincture of green soap with ex- 
posure to the air is particularly beneficial. 
For an extensive staphylococcic cellulitis 
free incisions and warm, wet dressings of 
i : 5000 bromine solution are valuable. In 
peritonitis the exudate is protective and 
is not to be removed. Years ago Dudgeon 
and Ross showed that a mixed colon bacil- 
lus and staphylococcic peritonitis was less 
dangerous than a pure colon bacillus perito- 
nitis. Infections by the staphylococcus, the 
pneumococcus, the bacillus pyocyaneus, 
the gas bacillus we treat by sterilizing, in- 
cising or debriding early. Free drainage, no 
sutures, wire instead of catgut ligatures, 
warm, wet antiseptic dressings and rest are 
important. Against a few of these infections 
there is an antitoxin of some value. 

Class II is represented by a group of 
pathogenic microorganisms of which the 
streptococcus is a striking example, that 
do not as a rule produce thrombic and 
plastic exudative reactions and, there- 
fore, tend to any early and wide diffusion 
through the blood and lymphatic channels. 
The exudate, as a rule, remains liquid, but 
often causes a marked edema with redness, 
swelling and pseudo-fluctuation suggesting 
an abscess. Usually this exudate is finally 
spontaneously absorbed. The general re- 
action may be early and marked and a 
bacteremia established in a few hours. For 
•example, a surgeon pricks himself while 
operating for a streptococcic infection. In 
two to four hours there is a chill and fever 
and red tender streaks mark the spread of 
the coccus through the lymphatic vessels 
radiating from the wound. If the puncture 
is incised or excised, additional lymphatic 
spaces are opened, a more severe chill, 
higher temperature and death from blood 
stream infection commonly follow. The 
proper treatment is immediate absolute 
rest in bed. The lymphatic circulation 
should be reduced by keeping the extrem- 
ity splinted, but not constricted. The 
wound should be covered with an anti- 
septic ointment, as unguentum oxidum 


iavum or a wet dressing, and not handled, 
squeezed, incised or disturbed. To supply 
complement, a transfusion of 150 c.c. to 
200 c.c. of typed blood should be given 
every third day until the temperature re- 
mains normal. 

If the donor will permit, the richly leuco- 
cytic blood of an immuno transfusion may 
be used. Fifty million killed typhoid bacilli 
are injected into the donor’s blood stream 
with resulting chill, sweat and fever. Six or 
eight hours later, or at the height of the 
resulting Ieucocytosis the transfusion is 
made. Transfusion has a high mortality in 
infancy, and many more babies have been 
killed than saved by the injection of blood. 

In acute osteomyelitis we have examples 
of the two classes of infection. The common 
form occurs in childhood or youth, is due 
to the staphylococcus, and may be aborted 
as previously mentioned by venting the 
bone. The second type, due to the strepto- 
coccus develops in infants, and the mor- 
tality is markedly increased by early 
operation. 

Anthrax also belongs in Class 11. The 
pustule which closely resembles that of 
vaccinia is usually seen in those who work 
with imported hair or hides. Formerly the 
lesion was excised, cauterized, injected with 
carbolic acid, or other antiseptic solution, 
and this militant treatment resulted in a 
fatal anthrax septicemia in 30 to 50 per 
cent of the patients. Now we keep the 
patient in bed, protect the pustule from 
movement, scratching and meddlesome 
consultants, with a layer of yellow precipi- 
tate ointment, thick soft dressings and a 
splint, and about 95 per cent of the patients 
recover within two weeks. 

DRAINS 

While the mortalit} r may be greatly 
reduced by delay in draining a mixed 
streptococcic appendiceal abscess, if the 
pus is then drained through the free perito- 
neal cavity, 6 per cent or more of the pa- 
tients will die of peritonitis. We, therefore, 
prefer to make a muscle splitting incision 
close to the right anterior iliac spine, strip 
the unopened peritoneum from the hollow 
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of the ileum, and locate the abscess from 
behind the peritoneum by the finger, which 
also guides a closed curved Mayo scissors 
into the abscess cavity. The scissors is then 
opened and withdrawn and a drain intro- 
duced. This method, if it can be carried out, 
largely eliminates the late mortality. 

Deaths from the Early Removal of Drains. 
With a virulent, and especially a Class n 
infection, gauze drains should not be re- 
moved before the ninth day or before they 
have loosened spontaneously. After drain- 
ing for septic appendicitis, or any strepto- 
coccic infection, do not let an interne or 
anyone else pull out the drain on the second 
or third day. The lymphatic spaces are thus 
torn open, a chill and rising temperature 
frequently follow, with death from a blood 
stream infection. In one year in one hos- 
pital in Philadelphia 6 deaths were at- 
tributed to this cause. Remember also that 
drains often fix the infection. Those who in 
peritonitis drain to the bottom of the pelvis 
have the greatest percentage of secondary 
pelvic abscesses. Again, a gauze drain 
should rarely be renewed. When impreg- 
nated with wound secretions it becomes 
more of a cork than a drain. If continued 
drainage is necessary, fill a glass syringe 
with a modified Beck’s plomb, 25 to 50 per 
cent of bismuth subiodide in white petro- 
latum. Squeezed into the wound without 
tension, this causes no pain and facilitates 
drainage and early closure. It may be re- 
newed without undue pressure only every 
four to eight days. 

SKIN GRAFTING 

Granulating wounds if large may epi- 
thelialize so slowly as to greatly retard 
convalescence. Skin grafts are often applied 
when a quicker and much better result 
could be obtained by sterilizing the granu- 
Iatory surface with a 10 per cent solution 
of chloride of zinc, blotting and excising the 
granulation tissue with a sharp knife and 
then liberating the adjacent skin, which is 
slid over the defect and sutured. The area 
may be so large however that skin grafting 
is desirable. 


It is to be remembered that only autoge- 
nous grafts live. Not many years ago at- 
tempts were made to graft frog skin, the 
lining of an egg, and the bones of dogs into 
humans. None of these tissues endure. We 
cannot even graft skin from a mother to a 
child, or from one member of the same 
family to another, unless the}' are homolo- 
gous twins. 

Only autogenous grafts, grafts made 
from the same person, will survive. It is 
true that a graft from perhaps a related 
person may appear to “take” for one or 
two weeks, but then it melts down and 
finally disappears, although one may be 
misled by the fact that some living seba- 
ceous or sweat glands remaining in the 
grafted area have in the meantime started 
to form new islands of skin. The cosmetic 
result from small Thiersch or pinch grafts 
is very poor. Large Thiersch grafts, split 
skin grafts or fitted and sutured full thick- 
ness grafts should be used, especially on 
exposed portions of the body. To ensure a 
successful “take” the even compressure 
from rubber sponges incorporated in the 
dressings is important. 

SUMMARY 

The treatment of the various types of 
incised, contused and infected wounds is 
notoriously poor in a large percentage of 
our hospitals as well as in private practice. 

Disfigurement, mutilation and even 
death daily express the widespread fail- 
ure to appreciate and apply the simple 
principles underlying the surgery of trau- 
matism and infection. Methods of treat- 
ment for incised, contused and infected 
wounds are described and errors illustrated 
by concrete examples. The selection and 
application of sutures, ligatures, anti- 
septics and dressings are indicated and 
the great danger from transfusing babies 
mentioned. Methods of preventing or 
aborting infectious processes are given. 

Common tragedies from intervention in 
Class 11 infections and from the mishan- 
dling of drains are emphasized and attention 
is directed to the faulty use of skin grafts. 
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W OUNDS become infected because 
bacteria are present, grow and 
multiply within them. The mere 
presence of bacteria in a wound does not 
mean that it is infected but rather it is con- 
sidered as a contamination, and probably 
exists in every wound, surgical or trau- 
matic. In the clean surgical wound the 
contamination is usually so slight that 
the bodily defenses dispose readily of the 
bacteria and make healing by first inten- 
tion possible. In traumatic wounds seen 
within the first few hours surgical cleansing 
combined with body defenses will often 
produce the proper conditions for primary 
union. 

If a wound becomes infected all thought 
of primary union must be abandoned. The 
attention of the surgeon must then be 
turned to controlling the infection and 
promoting healing by second intention. 
The wounds which must be treated as open 
infected wounds fall into three classes as 
follows : 

i. Wounds which have been sutured and 
have become infected; 

2. Wounds which have been made sur- 
gically in the treatment of preexisting 
infection-incisions ; 

3. Contaminated wounds in which the 
surgeon believes that infection is bound to 
occur, either because of the degree of the 
contamination or the time elapsed before 
treatment. 

When a wound heals by second intention 
it heals from the bottom up. Its surfaces 
throw out granulation tissue which fills the 
defect. From the skin edges new epithelium 
advances over the top of this accumulation 
until all is covered. Then follows a gradual 
devascularization and contraction of the 
granulation tissue until the scar reaches its 
final form — contracted, avascular, white — 


many months later. Why does this process 
start? Why does it stop when healing is 
completed? The answers to these questions 
lie deeply buried among the mysteries of 
Nature. 

In the vast majority of cases infected 
wounds heal spontaneously with no care 
other than cleanliness and protection; 
“We dress the wound, God heals it.” 

There are a few ways in which we can be 
helpers as well as interested observers in 
this process of wound healing. 

CONTROLLING THE INFECTION 

By applying aseptic precautions we hope 
to keep bacteria from entering a wound. 
By its very definition an infected wound 
already has bacteria in it. The question 
naturally arises, “What is the use of ob- 
serving aseptic precautions in a wound that 
is already septic?” 

In its early stages an infected wound is 
always surrounded by a greater or lesser 
amount of cellulitis due to the penetration 
inward of bacteria and their toxins. This is 
evidence of the fact that its surfaces are not 
sufficiently walled off from the surrounding 
tissues and that they are still permeable to 
infection. Due to the effects of time, or the 
relief of tension by proper drainage, or 
both, the wound becomes impervious to 
infection. This is evidenced by the fact 
that the cellulitis subsides and the surfaces 
become covered with healthy granulations. 
Healthy granulation tissue, although more 
fragile, is nearly as impervious to infection 
as the skin itself. 

Therefore, asepsis is necessary in the early 
stages ivhile the surjaces oj the wound are 
still permeable. True, the wound already 
harbors bacteria of one or more types; 
nevertheless, it is important not to intro- 
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duce some other type which might make 
more trouble than the ones already there. 

Asepsis is not necessary after the wound 
has become impervious to infection. This 
stage is reached after all tension has been 
released, after all cellulitis has subsided — 
after the surfaces have become covered 
with health}’ granulations. When a wound 
reaches this stage gross cleanliness with 
soap and water is infinitely more important 
than the microscopic form. The patient can 
often take care of such a wound himself as 
long as he observes normal care in washing 
and protecting it. 

THE DRESSING 

Frequent dressings are desirable for 
purposes of cleanliness if for no other 
reason. As has been already stated, aseptic 
precautions should be strictly observed in 
the early stages but are not so important 
later. Gross cleanliness should be observed 
at all times. The free use of soap and water 
is highly recommended. Purulent exudate 
should be cleaned awa} r and crusts should 
be removed. Good mechanical cleansing 
always makes a wound feel better. An 
ointment dressing is more comfortable than 
a dry one, vaseline or boric ointment being 
as good as any. This measure promotes free 
drainage by hindering the formation of 
crusts and also prevents the discomfort 
caused b\ r dressings that stick. 

While the wound is sensitive it is always 
more comfortable if the dressing is volu- 
minous. The application of a comfortable 
dressing is an art in itself. 

CARE OF GRANULATION TISSUE 

It is important that the granulation 
tissue should be healthy at all times. If it 
loses its vitality, healing is delayed and the 
danger of reinfection of the surrounding 
tissues increases. Healthy granulations are 
pink and shiny, and bleed easily. Un- 
healthy granulations lose their lustre, 
become dark red and may be covered with 
a greenish grey exudate. Healthy granula- 
tions are the rule in normal, healthy indi- 
viduals. Nevertheless, an} r granulation 


tissue may become unhealthy, especialh- 
in wounds about the ankles and feet where 
the circulation is not as good as in other 
parts of the body. Unhealthy granulations 
may be restored to vigor by rest, elevation 
of the part, heat and moisture. Normal salt 
solution is as good as any for hot soaks and 
wet dressings. Dry heat and sunlight are 
also beneficial. 

At other times the granulation tissue 
may be too vigorous. It may grow so fast 
that it advances above the skin surface 
before the new epithelium has a chance to 
grow over it, with a consequent delay in 
healing. In such cases it is necessary to 
demolish these exuberant granulations. 
This can be best accomplished by cauteriza- 
tion with a stick of silver nitrate. Great 
care should be taken not to damage the 
delicate new epithelium at the same time. 

SHAPE OF THE WOUND 

The wound ideally shaped for healing by 
second intention is the one that has its 
greatest area at the skin surface. This gives 
the greatest opportunity for the defect to 
fill with granulations before the skin grows 
over the top. It also allows the freest 
possible drainage. This ideal should be 
borne in mind while preparing a wound for 
healing. If a sutured wound becomes 
infected all the sutures should be removed 
and it should be laid wide open. If an 
abscess is incised it should be opened with a 
wide incision. Undermined edges and 
pockets should be viewed with suspicion 
and eliminated whenever possible. If the 
skin grows across before these areas are 
entirely filled with granulations, there is 
danger of the formation of residual ab- 
scesses which harbor infection and con- 
tinually discharge pus through sinus tracts. 
These usually persist until they are laid 
wide open by a secondary operation. 

FOREIGN BODIES 

Any foreign body in an infected wound 
acts as an irritant and, if not removed, 
becomes a cause of continuous purulent 
discharge. As healing progresses a sinus 
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tract will form connecting it with the out- 
side. It is important, then, that all foreign 
bodies be removed as soon as possible. 
These may find their way into a wound at 
the time of its infliction. Buried, unabsorb- 
able sutures act as foreign bodies in the 
event of infection. Furthermore, dead 
tissue often sets up a similar reaction. Its 
careful removal expedites healing. 

DRAINS AND PACKING 

In certain types of wounds, for one 
reason or another, it may be undesirable or 
impossible to achieve the ideal shape for 
free drainage and healing. A wound may be 
very deep and narrow, or it may be on the 
face or neck where free opening is undesir- 
able. Under these conditions it is important 
to allow free exit for the purulent exudate 
until such time as the depths become filled 
with granulation tissue. This can be accom- 
plished by the judicious use of drains and 
packing. 

A drain establishes a tract along which 
the exudate finds its way to the outside. 
Rubber dam or small rubber tubing pro- 
vides the best material. It is rarely neces- 
sary to drain a minor wound for more than 
forty-eight hours. Care should be taken not 
to leave a drain in too long. It tends to 
create a foreign bodv reaction within the 
wound with a consequent increased exu- 
date. The inexperienced observer may con- 
sider this as added evidence of the value 
of the drain and thus leave it in until a 
permanent sinus is formed. If the tract to 
be drained is long it is advisable to shorten 
the drain by degrees at consecutive dress- 
ings. This will tend to allow the tract to 
heal to the tip of the drain each day, thus 
obviating the danger of the formation of a 
residual abscess. 

Packing can be used to improve the 
shape of a wound. It will keep the skin 
edges apart until the pockets beneath are 
obliterated. It will keep undermined areas 
open until they fill in from their depths. As 
in the case of drains, packing is rarely 
necessary after the first forty-eight hours. 


If not used judiciously it may act as a 
plug and thus defeat its own end. 

The indiscriminate use of drains and 
packing is to be avoided. They should not 
be introduced unless the surgeon hopes to 
gain a definite purpose thereby. The very 
fact that there is an open wound does not 
mean that it has to have something put 
into it. 

ADHESIVE STRAPPING 

If all is well with a wound and if it is 
rapidly filling with healthy granulations, 
there may come a time when healing can 
be expedited by drawing its edges together 
with strips of flamed adhesive. This proce- 
dure will lessen its size and therefore 
decrease the amount of work to be done 
by the healing process in filling and cover- 
ing it. If this procedure is adopted care 
should be taken not to create pockets 
thereby. It is also important not to put the 
adhesive strips so close together that there 
is interference with free drainage. 

Secondary suture of this type of wound 
should never be employed. The passage of 
the suture through the wall of granulation 
tissue makes infection of the surrounding 
tissues almost inevitable. All the advan- 
tages of secondary suture are obtained with 
flamed adhesive, with none of the dangers. 

SUMMARY 

1. If a wound becomes infected, all 
thought of primary union should be 
abandoned. 

2. When a wound heals by second in- 
tention it heals' from the bottom up. 

3. Asepsis is necessary in the treatment 
of open infected wounds until they become 
impervious to infection. 

4. Comfort, cleanliness and protection 
are important considerations. 

5. Care should be taken that there is free 
drainage at all times and that the wound 
heals from the bottom before the epi- 
thelium grows across the top. Drains and 
packing may be necessary to achieve this 
end. 



MICHEL CLIPS IN SKIN COAPTATION 

Thurston Welton, m.d., f.a.c.s. 

Attending Gynecologist, and Obstetrician, Long Island College and Greenpoint Hospitals 

BROOKLYN 


ICHEL metal clips are used for the 
coaptation of the skin in incisions 
and lacerations. If the parts are 



<r~~y 

SOT 


Fig, 1, 

Fig. 2 . 


r~~y 



Fig. 3. 

Fig, 4. ^ 


under tension they should not be used ex- 
cept the tension is relieved by interrupted 
stay-sutures. The author has used Justritc 
Michel clips for nearly thirty years, espe- 
cially in the skin coaptation of abdominal 
wounds in gynecological surgery. 

The use of some kind of wound clip dates 
back many centuries. The Romans used 
clips, many of which were of fancy design. 
The first physician to emplo} r them in 
Europe was the Swiss surgeon, Walter RyfT 
(1536). The “fibula chirurgica” has been 
referred to as a form of clip. Celsus, how- 
ever, has listed a different explanation in 
his Latin surgical nomenclature. With 
many" it is a debatable point. The Somali 
use acacia thorns in the suturing of wounds, 
a rather primitive antecessor to the skin 
clip. Other African Negroes make use of 
the thorns of the “mimosa,” thegumarabic 
tree. Ants have been used in bringing cut 
skin edges together. This is mentioned in 
the ancient Indian textbook, “Ayurvenda,” 
written by the Indian physician, Susruta, 
who lived in the time of Galenus. We 
read, “In order to close wounds efficiently, 
and in order to have them heal faster, one 
should resort to red ants who should be 
made to bite into the two wound margins 
in such manner that their mandibular 


forceps draw the wound margins together; 
then the bodies should be severed from the 
heads.” 

Justrite Michel clips may be procured in 
four sizes: small, medium, large, and very 
large. In small wounds, and especially 
those about the head and neck, the small 
size is preferable. We find the medium or 
large size ideal in skin coaptation of ab- 
dominal wounds, although there are some 
who use the very large size and depend 
on personal preference, the result of 
experience. 

The accompanying illustrations give the 
exact sizes of Justrite clips, and, also, how 
they are supplied on wire holders. 

Clips are for skin closure or coaptation 
only. If the wound is a deep one, or tension 
on the wound will be exerted until healing 
is completed, one must not rely only on 
clips to hold the wound together. Clips 
take the place of various suture material 
in the continuous, subcuticular, or inter- 
rupted closure of the skin in wounds — 
that and nothing more should be expected 
of them. 

Some of the advantages of clips in skin 
coaptation are: 

1. They may be applied with less pain 
than is necessary in the taking of stitches. 
This is a distinct advantage in skin closure 
in individuals who are conscious, especially 
if their pain threshold is low, and in 
children. 

2. They do not penetrate and tunnel 
the skin, thereby providing avenues for 
infection. 

3. They cause no discomfort to the 
patient while in use. 

4. They are easily and quickly applied, 
and painlessly removed. 

5. Invariably the wounds if uninfected, 
following the proper application of clips. 
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are excellent. Although the cosmetic result 
is not important in covered scars, as on the 
abdomen, on exposed parts of the body, 
such as the face, neck, and arms the cos- 
metic result plays a large part in the 
patient’s eyes. 

There is an art in applying clips in skin 
coaptation. Before applying the clips all 
bleeding points in the wound must be 
stopped. Of course, this is a primary rule 
in all wound closure. Then, an Allis clamp 
or a hook is placed in the upper and lower 
angle of the wound, and the wound is 
slightly stretched lengthwise. This brings 
the skin edges into apposition. It is most 
important that the skin edges meet on the 
same level. If the edges are inverted or one 
edge higher than the other an unsightly 
scar will result. 

Clip-holders or smooth edged anatomical 
forceps may be used to hold the clip. The 
operator or an assistant holds the skin 
edges together with a toothed forceps. If 
the wound is short and the skin edges 
approximated sometimes this is unneces- 
sary. The clip in. its holder is then placed 
over the skin and bent until the skin edges 
are coaptated. Care must be exercised not 
to close the clips too tightly. It is better 
to have them a trifle too loose than pressed 
together too tightly, thus burying the clip 
in the tissues. Clips are spaced apart from 
0.5 to 1.5 cm., depending on the wound and 
its site. A good rule to follow is to place a 
clip where you would an interrupted 
suture. 

Clips are removed in two to five days. 
Small clips used about the neck and face 
may be removed in two to three days. In 
abdominal wounds and wounds of the back 
and extremities they had better be left in 
situ for five days. Some men never leave a 
clip in longer than three days no matter 
where the wound may be. If they are left 
in longer than five days local areas of skin 
necrosis and infection may result. 

Clips are removed by straightening them 
out, or cutting the top ol the loop with a 
special small scissors. There are clip- 
removers and scissors for these purposes. 


But should one not wish to use them, or 
does not have them at hand, he can remove 
the clips with two sharp pointed artery 



Fig. 5. 


clamps. The base of the clip on one side is 
held firmly with one clamp. The other 
clamp is slipped under the bend at the top 
of the clip and held firmly. The clip is 
twisted in a straight line and removed. 

For a few days clip-marks are present 
on the skin, but these soon fade out. Usu- 
ally a month or six weeks after removal no 
traces of clip-marks cani be seen. The scar 
is a hair line that will become invisible 
with time provided infection has not oc- 
curred, or a keloid has not formed. 

The method of skin closure is mainly a 
matter of habit with most men. As a 
result of early training some continue to 
use needle and suturing material; others 
find clips ideal for emergency and office 
work. The writer, in thousands of patients 
has found their use in skin coaptation in 
abdominal wounds so satisfactor}' - that he 
has no idea of changing to any other 
method or material. 

SUMMARY 

Justrite Michel clips are ideal for skin 
coaptation. They come in four sizes, from 
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small to very large. The medium or large are removed in two to five days. In the 
size is preferable in abdominal, back, and absence of infection or keloid formation, if 
extremity wounds; the small size is used the wound edges arc carefully coaptated 
in wounds about the head and neck. Care and sealed with clips the resulting scars 
must be exercised to have the skin edges are uniformly satisfactory. The use of clips 
approximate on the same level, and the has many advantages in minor surgery 
clips must not be clamped too tightly. They and office work. 





BEDSORES (DECUBITUS)* 

Manuel G. Spiesman, m.d. 

Attending Proctologist, American Hospital 
CHICAGO, ILL. 


B EDSORES, cuticular necrosis, decu- 
bitus and skin ulcers are synonyms 
describing an annoying condition 
which affects mostly bedridden patients. 
The areas most frequently involved are 
those exposed to pressure, over the sacrum, 
the trochanters, the scapula, the spinous 
processes of the vertebra, the external 
malleoli and the heels and the internal con- 
dyles of the humerus (Figs, i and 2). In 
highly susceptible tissues bedsores may 
appear upon an}- portion of the body, such 
as those produced by the mere weight of 
bed clothes; a hand lying on the abdomen; 
or the mere resting of one cutaneous surface 
against another as mav occur about the 
vulva or scrotum. In cases of extreme 
emaciation certain bones, especially the 
anterior superior spinous processes of the 
ilium, may protrude through the over- 
stretched and atrophic skin even without 
the added aid of external pressure. 

Bedsores are most commonly the result of 
long continued pressure between the bed and 
some more or less superficial bone; this is 
augmented by the absence of the normal 
protection of the elastic layer of fat. Con- 
tributory causes are feeble circulation on 
the most dependent portions of the body; 
lack of tissue resistance as a result of dis- 
ease; alterations in the intima of the blood 
■vessels due to bacterial poison; lack of 
nutrition from capillary stasis; changes in 
the blood, etc. 

Tinna pointed out that evaporation of 
fluids from the tissues which takes place 
in the presence of anemia is a contributing 
factor in the genesis of decubitus. 

Fantus ascribes the appearance of bed- 
sores to two factors, extrinsic and intrinsic. 
Among the extrinsic causes may be men- 
tioned prolonged pressure, maceration and 


traumatism and those resulting from in- 
trinsic causes are lowered tissue vitality. 

Bedsores are most frequently encoun- 
tered in severe and prolonged fevers, ac- 
companied b} r emaciation and prostration 
in such exhausting diseases as typhoid fever 
and osteomyelitis, for example. The condi- 
tion also occurs in diabetes and Bright’s 
disease, following operations on the aged, 
prolonged confinement to bed after Kraske 
operations and in certain lesions of the 
central nervous system, especially those 
complicated by paralysis. Constant soiling 
of parts with persistent discharges of feces 
and urine, wrinkles in the bed clothes, 
crumbs, maceration from perspiration, 
injury from rough handling, pressure from 
splints, casts, hot water bottles, tight 
bandages, etc., may also give rise to bed- 
sores. Occasionally decubitus will develop 
following the use of local anesthesia. Severe 
injuries of the spinal cord or peripheral 
nerves are extremely liable to be compli- 
cated by a sudden appearance of extensive 
and troublesome bedsores. 

The principal types of bedsores usually 
observed are the ordinary decubitus; and 
that appearing in connection with nervous 
lesions. Decubitus as the result of lesions of 
the nervous svstem differ from the ordinarv 
form in no way except in their rapidity of 
extension and destructiveness. 

PATHOLOGY 

Both varieties of bedsores probably 
originate in thrombosis of the smaller 
vessels; this gives rise to gangrene, slough- 
ing and ulceration, extending more or less 
rapidly and extensively according to the 
resisting power of the tissues. Sometimes 
the causative infection is of a virulent type 
of streptococcus which produces necrosis; 
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or, anaerobic organisms in the area of the duration. He states that the skin is capable 
sacrum may be responsible for the condi- of withstanding very high pressure for a 
tion. In such cases the process spreads short period of time or even for a great 



Fig. i. Decubitus of left buttock; automobile 
accident resulting in fracture of right side of 
sacrum, fracture of superior and inferior rami 
of each pubic bone, separation of left sacroiliac 
articulation. Due to injury of the bladder pa- 
tient was unable to \ f oid, necessitating use of 
retention catheter. Patient developed cystitis, 
pyelitis and hematuria. Urine was dribbling 
constantly into the bed. Because of the neces- 
sity of maintaining the fractures in good 
position, it was difficult to turn the patient. 
With the healing of the fractures the patient 
was turned on her abdomen. 

rapidly and is characterized by a progres- 
sive gangrenous border. 

Charcot and others have attempted to 
explain the peculiarities of bedsores follow- 
ing lesions of the nervous system by assum- 
ing the existence of certain trophic centers 
governing nutrition, damage to which re- 
sults in neuronecrosis when aided by local 
pressure. However, such trophic cen- 
ters have never been demonstrated with 
certainty. 

Trumble suggests two factors in the 
production of bedsores, intensity and 


Fig. 2. J. V., aged twenty-six years; bedsore over 
sacrum complicating acute gonorrheal arthritis 
(multiple). Slightest movement caused excruci- 
ating pain. 

number of short periods, if there are inter- 
vals of freedom from excessive strain. 
Bedsores, according to Trumble, are pro- 
duced as a rule, by quite moderate pressure 
acting continuously over a long period of 
time. 

SYMPTOMS 

The first thing noted in the development 
of bedsores is a dusky-red discoloration, 
due to passive hyperemia of the skin. This 
is followed by a purplish tinge, gradually 
changing to black as gangrene results. 
Infection soon takes place, followed by 
inflammation and ulceration. Exudation 
and pus appear and the surrounding tissues 
become red and swollen. Gangrenous 
sloughs separate, exposing a ragged un- 
healthy ulcer. This usually extends in all 
directions often causing marked loss of 
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tissue substance. The underlying bone 
frequently becomes exposed and may erode 
into the spinal canal itself (in decubitus 
over the sacrum). Death may occur from 
exhaustion, sepsis, pyemia or spinal menin- 
gitis. If healing occurs, disfiguring cica- 
trices may form, in some cases interfering 
with locomotion. 

Ordinary decubitus is usually slow in 
formation but the form due to nerve lesions 
appear rapidly, with the production of 
large sores in relatively short periods of 
time; such bedsores cause no pain by rea- 
son of the existing cutaneous anesthesia. 
In ordinary bedsores pain is intense, espe- 
cially after ulceration appears. Healing is 
slow, sometimes not occurring until the dis- 
ease which caused it has subsided; or the 
injury to the nervous system remedied. 

TREATMENT 

Prophylactic. The backs of all very sick 
patients should be examined daily. When- 
ever the possibility of decubitus exists, 
suggested by cutaneous erythema dis- 
appearing on pressure, is present, the skin 
of vulnerable parts particularly should be 
kept clean, dry and free from pressure. 
Once or twice daily, parts soiled with urine 
and feces should be washed with soap and 
water. Care should be taken not to injure 
tender surfaces. The skin should be thor- 
oughly dried and dusted with borated 
talcum powder, zinc stearate powder or 
anointed with salve, ore Iastic adhesive 
should be used. Bed sheets should be 
changed often to prevent decomposition 
of perspiration and should be kept tightly 
stretched across the bed by pinning them 
to the mattress. Maceration of the skin 
from sweat, urine, fecal matter or pus 
should be prevented by the free use of 
absorbent material with a foundation of 
several thicknesses of newspaper. 

Frequent change ol position prevents 
bed sores. Nurses should be instructed to 
report where the patient shows disinclina- 
tion to change posture. This should be 
remedied. 


To improve the circulation of the tissues 
of the back, the back rub is the most impor- 
tant aid. Alternate hot and cold applica- 
tions also help to improve circulation. If 
the skin is soft it should be hardened with 
5 per cent silver nitrate or a saturated solu- 
tion of alum in diluted alcohol; or spirits of 
camphor; or vinegar, lemon juice or salt, 
one dram to each pint of alcohol. If the 
skin is dry a piece of moleskin adhesive 
plaster or a dressing of flexible collodion 
may keep a harsh, dry skin from cracking. 
After each cleansing a little hydrous wool 
fat should be rubbed in or the following 
prescription, suggested by Fantus, used: 


R Zinc stearate 5.0 

Tincture of benzoin 5.0 

Scarlet Red ointment 5 per 

cent 0.25 

Hydrous wool fat 30.0 

Liniment of camphor iSo.o 

Mutton tallow 500.0 


Sig. Melt the fats, add camphor liniment; 
when mixture is almost cooled, beat in 
tincture of benzoin and zinc stearate until 
a creamy mixture is secured. 

Pressure should be relieved with pneu- 
matic rubber rings covered with cloth or by 
rings made from rolls of cotton which are 
placed beneath the pelvis and the heels. In 
fractures of the spine, put the patient on a 
pneumatic or water bed. Do not use pads 
of cotton beneath the vulnerable areas. 

When lesions of the nervous system exist, 
bedsores usually appear sooner or later in 
spite of the most careful attention. If 
hemiplegia exists the paralyzed parts 
should be protected by the patient lying 
upon the sound side as much as possible. 

If, in spite of all precautions a bedsore 
seems inevitable, which is evident by the 
fact that pressure no longer drives redness 
from the congested part, strict prophylaxis 
should be reinforced by the addition of 
tannic acid and dry heat treatment lauded 
by Latimer, which consists of a 5 per cent 
aqueous tannic acid solution neutralized 
to the pH of the blood by Seeger's method; 
this is sprayed on the vulnerable parts 
every hour. Between treatments the parts 
are exposed to dry heat from electric 
lights, an electric hair dryer or an infra- 
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red burner. Research work recently com- 
pleted b} r Fantus has established a 10 per 
cent tannic acid in Ringer’s solution as the 
most efficient form of tannic acid available. 
An additional application of 10 per cent 
silver nitrate further improves the results. 

Active Treatment. The treatment of the 
bedsore per se is best accomplished by one 
of the following regimes: (1) tannic acid 
and dry heat (Latimer); (2) elastic adhe- 
sive plaster treatment (Carty); (3) insulin 
with or without parathyocresol (Powers). 

Tannic Acid and Heat Treatment. Five 
per cent aqueous tannic acid alluded to 
above is sprayed on the parts every hour. 
Treatment is continued until a heavy 
coagulum is formed, which usually takes 
place in twenty-four to forty-eight hours. 
No dressings are applied after the coagu- 
lum appears, nor is sterile gauze used to 
keep the coagulum clean and dry. Healing 
occurs as in burns and as the coagulum 
separates at the edge it is clipped away. If 
infection complicates a bedsore, treat it 
with wet compresses of hydrogen peroxide, 
mild solutions of boric acid or Dakin’s solu- 
tion. When the infection subsides resort to 
the tannic acid and heat treatment. 
If infection occurs under the coagulum, this 
must be softened with sterile petrolatum 
and removed. The infection is then treated 
as previously outlined. When controlled, 
the tannic acid and heat treatment are 
resumed. Occasionally it is necessary to 
remove the coagulum several times because 
of infection. Each time the crust is removed 
the wound will be found to have decreased 
in size. A virulent infection, profound 
necrosis of tissue and bone involvement 
are contraindications to the tannic acid 
treatment. 

Elastic Adhesive Plaster Treatment. Two 
pieces of elastic adhesive plaster, one over 
the other are applied, so that the bedsores 
and the skin surrounding it for at least an 
inch is covered. If the sore has a greater 
diameter than the elastoplast, two pieces 
may be laid side by side and held together 
by two pieces placed at right angles. It is 
left in position as long as it will adhere, 


usually twelve to forty-eight hours. This is 
repeated until healing is complete. On 
removal of the bandage no attempt should 
be made to clean the surface of the ulcer. 
Wipe away the discharge from the sur- 
rounding skin and reapply the adhesive. 
Cardy rationalizes his treatment as follows: 
(a) the discharge does not readily soak 
through; (b) the two layers plus the dis- 
charge over the ulcer serve as an effective 
cushion protecting the granulations by dis- 
tributing pressure; (c) where incontinence 
of urine or feces is present the ulcerated 
surface is less readily contaminated. Usu- 
ally the patient complains of itching under 
the bandage and much attention is required 
to keep the patient from scratching the 
bandage off. However, it is never so pro- 
nounced as to demand discontinuance of 
treatment. 

Insulin and Parathyocresol Treatment. 
Five units of insulin are given three times 
daily before meals. Sterile gauze saturated 
with parathyocresol in 1:10,000 solution 
is applied directly to the bed of the ulcer, 
tucked in under overhanging edges and 
saturated three times daily. At the end of 
forty-eight hours, normal saline solution is 
substituted for the parathyocresol. This 
alternation is continued at intervals of 
two days until the patient is discharged. 
The trade name for parathyocresol is 
sulphen. 

Adjunct treatment consists of clipping 
away sloughs and opening and draining 
pus pockets. In extremely bad sores ac- 
companied by much suffering, arrange a 
continuous bath, which is kept clean by 
continuous overflow and refilling and at 
a constant temperature, controlled by a 
thermostat. Perfect drainage and relief 
from pressure are thus augmented. 

Other forms of treatment which have 
been suggested are : For surface stimulation : 


Argent- nitric i.o 

Balsam of Peru io.o 

Ung. Zinc Oxide qs. ad. 100.0 


To produce a dry gangrene, use thymol 
iodide-ferrous sulphate as a dusting powder. 
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SUMMARY 

A brief resume is given of the various 
types of bedsores and their etiology, pa- 
thology and symptoms are discussed. 

Three definite plans of treatment are 
described, namely: (i) tannic acid and 
heat treatment; (2) elastic adhesive plaster 
treatment; and (3) insulin and parathyo- 
cresol treatment. 
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S URGEONS and medical men in gen- 
eral have become “anaerobe minded” 
since the World War. It was during 
this time that gas gangrene infections were 
first frequently encountered. The severity 
of the symptoms asociated with such a high 
mortality and morbidity stimulated a 
rather concentrated study of the condition 
by clinician, bacteriologist and surgeon 
alike. Many questions have been answered 
and many still remain unanswered, how- 
ever, we now have at least a logical attack 
to the problem and therapy has become 
quite standardized. This in itself is a tre- 
mendous stride forward and it behooves 
us to be abreast with the knowledge ac- 
quired especially in the last decade or two. 

BACTERIOLOGY 

Original^ gas gangrene infections were 
thought to be due to one specific organism, 
namely Bacillus aerogenes capsulatus of 
Welch but Weinberg and Seguin demon- 
strated that this concept was erroneous. 
They stated that there are many other ana- 
erobes which include Bacillus edematiens 
or vibrion septique of Pasteur, oedematiens 
novyi, Bacillus histolj’ticus of Weinberg 
and Seguin, Vincent’s bacillus, fusiforms, 
etc., which are capable of producing the 
same disease. The part played by Bacillus 
coli and anaerobic cocci seems to be that 
of a forerunner in that they prepare the 
tissues for the development of the disease. 
This is still a mooted question. 

In daily practice we must have some 
simple concept of the bacteriology which 
confronts us, hence, we may simplify mat- 
ters by stating that only five of the ana- 
erobic bacilli are of importance to the 
surgeon, four of which belong to the gas 


gangrene group and the remaining one 
being the tetanus bacillus. Each produces 
a powerful exotoxin which may be neutral- 
ized by proper anti-sera. All five are Gram 
positive bacilli and practically all of them 
are spore formers, therefore, they have 
been given the generic term “Clostridia” 
by the nomenclature committee of the 
Society of American Bacteriologists. We 
may discuss the five as follows 

A. Clostridium Welchii. This is the 
commonest and most important variety. 
It is universally present in the intestinal 
tract of man and most animals, just as is 
Bacillus coli, but since it has the ability to 
form spores it ma} 7 survive for a long period 
of time outside of the bod} 7 in such habitats 
as fertilized soil and street dirt. The filth 
of trench life and contamination of gunshot 
wounds with soil and clothing explains its 
frequency during the last war. If found in 
a wound with no signs of activity, we con- 
sider it a saprophyte. This may become 
pathological only when large numbers are 
introduced and foreign bodies are present 
in an environment where considerable 
tissue destruction exists, especially muscle. 

B. Clostridium novyi, 

C. Clostridium oedematis maligni, 

D. Clostridium sordelli. 

These three listed organisms may be 
considered and discussed together. Clini- 
cally, it is quite important that these 
anaerobes be differentiated from C. Welchii 
and from one another. Such differentiations 
ma\- be made by noting their cultural 
characteristics and response to specific 
antitoxins. They are all gas formers with 
resultant gangrene and may be found with 
C. Welchii in a given wound, but in the 
absence of the latter the involved area is 
more edematous and less gaseous. Isolation 
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and cultivation from the blood stream is 
possible only preterminally or after death. 

E. Clostridium Tctani. The distribu- 
tion of this anaerobe is similar to that of 
the gas gangrene organisms being found 
less often in the human intestinal tract 
than C. Welchii but being quite common 
among persons in contact with horses and 
cattle. Wounds which have been exposed to 
fertilized soil, street dirt and the like must 
therefore be suspected of possible contami- 
nation with C. tetani and its associated 
bacteria. Unlike the gas gangrene organ- 
isms it does not invade the body but re- 
mains in its site of entrance and there 
produces a toxin which has a definite 
affinity for nerve tissue. This has its clini- 
cal significance and we will refer to it in the 
discussion of treatment. 

PATHOLOGICAL PHYSIOLOGY 

The course of events that follows here 
is not constant, since such variables as the 
patient’s resistance, the virulence of the 
organisms, blood supply, amount of muscle 
destroyed and the presence of foreign 
bodies all tend to modify the cases as seen. 
However, an understanding of this per- 
verted physiology will help to clarify and 
explain many objective and subjective 
findings which we may encounter. 

The spread of the disease is chiefly in the 
muscles rather than the fascial planes. 
Secondary foci of infection are at times 
found, their avenues of extension usually 
being the lymph streams. Generalized 
blood stream infections and involvement 
of serous surfaces have been recorded. 

The production of gas is explained by the 
fact that the glycogen of living muscle is 
converted after death into dextrose and 
isomaltose (Henry), which are fermented 
by B. aerogenes capsulatus and allied 
organisms. The gas itself is non-toxic but 
due to its pressure an occlusion of the sur- 
rounding vessels is produced with a result- 
ing ischemia. The toxins formed damage 
the adjacent blood vessels causing addi- 
tional thrombosis and rupture. The muscle 


cells become soft and mushy and a color 
alteration takes place. When ecchymosis 
is the predominating factor the muscle 
bundles assume a dark brownish-red color, 
but when necrosis predominates the color 
assumes its typical brick red or salmon 
appearance. The body apparently has diffi- 
culty in mobilizing its usual forces of resist- 
ance. This is borne out by the lack of 
leucocytosis and the absence of leucocytic 
infiltration. In its place we usually find an 
extensive serous exudation with a marked 
edema far out of proportion to the degree 
of infection. Spread is rapid, putrid ab- 
scesses with their characteristic brownish 
fluid and sickening odor appear and finally 
the toxins gain access to the blood stream 
causing a rapid exitus by paralysis of the 
medullary centers. 

HISTORY 

The anamnesis usually reveals the source 
of contact with the organisms. Injuries 
which occur in streets and around filth 
associated with foreign bodies, clothing, 
missiles, etc., must always be regarded as 
potential gas gangrene infections especialfy 
if the wound penetrates deep and involves 
the musculature. The condition may make 
its appearance following surgery if it is 
immediate and following an amputation 
of a diabetic or arteriosclerotic extremity 
or it may be delayed and following some 
simple plastic operation. The latter two 
instances again emphasize the part played 
by traumatized tissue and impress us with 
the fact that no typical sequence is a neces- 
sary prerequisite. 

The initial symptom is usually pain 
or an increase in the intensity of a pre- 
existing pain occurring eighteen to twenty- 
four hours after the injury. The picture 
from this point on follows a rather stereo- 
typed pattern. 

Physical examination reveals an exceed- 
ingly sick patient showing signs of marked 
prostration, restlessness and apprehension. 
The expected malar flush seen with most 
pyogenic infections is replaced by a striking 
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pallor. The temperature rises and may 
reach a height of 103 to 105 degrees. The 
pulse rate quickly ascends and in the early 
stages the tachycardia far exceeds the 
rising temperature. The amplitude of the 
pulse becomes steadily smaller with a corre- 
sponding drop in blood pressure. Circula- 
tory collapse may be so marked that an 
internal hemorrhage is at first suspected. 
At first blush the clinical picture seems to 
be out of proportion to the local injury. 

Inspection of the wound reveals dis- 
coloration but not the typical picture of an 
acute inflammation. The redness is dusky 
rather than scarlet and the surface tem- 
perature shows no apparent increase, in 
fact we are quite surprised to find that the 
limb, distal to the involved area, becomes 
progressively cooler as its circulation be- 
comes impeded. As the edema spreads the 
overlying skin becomes blanched and raised 
vesicles appear and, if infected, inspection 
reveals frank gangrene with sloughing 
necrotic tissue. If gentle pressure is exerted 
on the margins of the wound, a sanguino- 
purulent exudate containing gas bubbles 
makes its appearance. The discharge usu- 
ally has a foul odor suggestive of putrescent 
meat. Early in the course of these infections 
it is difficult to detect the presence of gas, 
however, the best means of determining 
its early presence is by auscutlatory per- 
cussion. Gas in any appreciable amount 
transmits a sensation of crepitation to the 
palpating hand which cannot be mistaken. 
An x-ray film will frequently demonstrate 
gas in the tissues even before auscultation 
or palpation. The rapidity with which these 
changes occur and the associated high 
mortality, makes early diagnosis and im- 
mediate treatment imperative. 

TREATMENT 

If we could constantly keep in mind the 
difference between a soiled and an infected 
wound the incidence of gas gangrene could 
be reduced to a minimum. The differential 
diagnosis of these two lesions is at times 
simple if we consider such factors as: the 


environment in which an accident occurred, 
amount of gross soiling in the wound, dura- 
tion of a recent injury or pre-existing dis- 
ease, blood supply and finally the condition 
of the soft tissues especially muscles, as to 
its color, contractibility and ability to 
bleed. Once the condition has started there 
is but one treatment and that is surgical. 
This may be in the form of massive de- 
bridement associated with multiple incision 
extending into normal tissue or, in ad- 
vanced cases, immediate, high amputation. 
The use of a tourniquet is to be discarded. 
The resulting wounds, be they linear inci- 
sions or a guillotine amputation stump, 
should be left wide open to permit the 
entrance of oxygen and to encourage the 
drainage of any noxious exudate. They 
should be frequently irrigated with 50 per 
cent peroxide and then loosely packed with 
1 per cent potassium permanganate. These 
dressings should be changed often and kept 
saturated. 

Serum prophylaxis and serotherapy is 
at present accepted. Ivens believes that 
the polyvalent sera have definite pro- 
phylactic value. The prophylactic dose 
of gas gangrene antitoxin in conjunction 
with tetanus antitoxins is now available. 
It contains 1 5 units of tetanus antitoxin, 
to units of perfringens antitoxin and 
10 units of vibrion antitoxin. In the active 
serotherapy we use a polyvalent serum 
containing 4000 units of tetanus anti- 
toxin, 1 5,000 units of perfringens antitoxin, 

35.000 m.l.d. of vibrion antitoxin and 

20.000 m.l.d. of histolyticus antitoxin 
per 100 c.c. of saline; 200 c.c. is given im- 
mediately before or after operation fol- 
lowed in four hours by an additional 
too c.c. The marketed commercial prod- 
ucts may be given intravenously or intra- 
muscularly, preferably the former. To 
prevent anaphylactic reactions some au- 
thorities advise diluting the serum with 
500 c.c. of normal saline and giving it sub- 
cutaneously. The amount to be used and 
the frequency of administration can only 
be determined by the patient’s condition 
and his response to treatment. Although 
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at present the consensus of opinion is that 
these sera are of definite value, both pro- 
phylactically and therapeutically, it must 
be remembered that they by no means 
supplant surgery and are used only as 
adjuncts to the scalpel. 

Ether and chloroform anesthesia should 
be avoided since they tend to produce an 
acidosis which favors the infection. If an 
amputation is decided upon, spinal is the 
anesthesia of choice, however, linear inci- 
sions may be accomplished with local 
infiltration or nitrous oxide inhalation. 

General supportive measures and symp- 
tomatic treatment should be instituted in 
conjunction with the therapy as outlined. 
Finally, a constant vigilance should be kept 
for the development of a probable acidosis 
which must be immediately combatted by 
proper forms of alkalinization. Discussion 
concerning the utilization of charcoal, 
rivanol, Pilcher’s solution, oxygen injection 
into the tissues and x-ray therapy has been 
intentionally avoided since their efficacy as 
therapeutic aids awaits further and more 
detailed reports. 


SUMMARY 

The outstanding highlights, when we 
consider the subject of gas gangrene, may 
be listed as follows: 

1. An understanding of the bacteriology 
and its clinical application; 

2. The picture of a patient whose critical 
general condition is out of proportion to his 
local lesion; 

3. The differential diagnosis between a 
soiled and an infected wound; 

4. The early demonstration of crepitus 
by either palpation, auscultatory percus- 
sion or x-ray; 

5. The immediate institution of proper 
therapeutic measures. 

REFERENCES 

Bergey, D. H. Manuel of Determinative Bacteriology, 
Ed. 3. Baltimore, Williams & Wilkens Co., 1930. 
Christopher, F. Textbook of Surgery. Philadelphia, 
W. B. Saunders Co., 1936. 

Lewis, D. Practice of Surgery. Hagerstown, Md., 
W. F. Prior Co., 1933. 

Milch, H, Ann. Surg., 93: 1220 (June) 1931. 

Miller, W. M. Surg. Gynec, and Obst. f 54: 232 (Feb.) 
1932. 

Weinberg and Seguin'. La Gangrene Gazense. Paris, 
Masson et Cie, 1915. 
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T HE object of this paper is to discuss 
some of the more important practical 
problems associated with the proce- 
dure known as whole blood transfusion. 

It is not necessary to enter into a discus- 
sion of the life-saving therapeutic value of 
properly matched whole blood as the litera- 
ture on this for the past twelve years is very 
convincing. 

SELECTING A DONOR 

The first important step in a successful 
transfusion is the selection of a proper 
donor, and although this part of the 
procedure is better than it was ten years 
ago, many serious mistakes are still being 
made causing deaths and lawsuits. 

The wrong way to select a donor is to use 
a friend or relative just because his blood 
matches with that of the patient’s. Many 
recipients have been infected with syphilis 
by this procedure. 

It is wrong to place the responsibility of 
the blood matching in the hands of internes 
unless they have had special training in this 
work. 

It is wrong to use the so-called universal 
donors without doing a complete cross- 
matching. The right way to choose a donor 
is to do a Wassermann or Kahn blood test 
on him before the transfusion, and a physi- 
cal examination. A short history is taken. 
Be sure to ask about tuberculosis, malaria 
and venereal diseases. Hemoglobin estima- 
tion should show at least 80 per cent. 

BLOOD TYPING OR GROUPING 

This is not necessary but is of value in 
saving time when sending for a professional 
donor. 

Many errors are made in tj ; ping bloods 
due to the fact that diagnostic sera becomes 
inactive; this is the reason why so many 


people are placed in Group o. My own 
blood was typed three times before it was 
properly classified; the first time I was put 
in Group o when as a matter of fact I 
belonged in Group a. 

It must also be remembered that al- 
though patient’s and donor’s blood belong 
to the same group, they may not match. 

Every individual should know to what 
group his blood belongs as this often saves 
much valuable time and may save a life. 

BLOOD GROUPS 

International Moss Jansk\* 

ab same as i same as 4 

a same as 2 same as 2 

b same as 3 same as 3 

o same as 4 same as 1 

The International classification is the 
one in common use. 

BLOOD MATCHING 

It is important that complete cross- 
matching of the bloods of the recipient and 
the donor should be done before selecting 
a donor for transfusion. No short cut 
methods should be employed and if there 
is any question about the reactions the test 
should be repeated. 

One often hears that it is only necessary 
to mix the recipient’s serum with a solution 
of the donor’s cells and if no agglutination 
occurs they match. This is wrong and many 
serious reactions have occurred when this 
method was used. 

PERFECT BLOOD MATCHING 

This is one in which the recipient’s 
serum and a 5 per cent normal saline solu- 
tion of donor’s cells are mixed together on 
a glass slide in sufficient quantity (0.5 c.c.) 
so that they will not dry out in one hour. 
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This slide is allowed to remain at room 
temperature for a period of thirty minutes; 
if no agglutination of the red cells occurs 
proceed to complete the cross-matching by 
repeating this test using another slide with 
a 5 per cent normal saline solution of 
recipient’s cells and donor’s serum. If there 
is no agglutination of the red cells on this 
slide the bloods match, and it is safe to use 
this donor. This test appears to be very 
simple but many errors are made, e.g. : 

1. Drying out of the slides gives one 
the picture under the microscope of 
agglutination. 

2. Do not put the slides in an incubator; 
it is not necessary and may cause the slide 
to dry out. 

3. Do not put the slides in an ice box; it 
will hasten the reaction but may cause false 
agglutination. 

4. Rouleaux formation of red cells is 
often taken for agglutination. 

5. False agglutination is one in which 
the red cells group together but the cells 
remain intact. This can be determined 
under the high power lens of a microscope. 

6. In large transfusions where two donors 
are going to be used in the same transfusion 
their bloods should be matched against one 
another in addition to matching them to 
the blood of the recipient. 

Drying out of solutions can be prevented 
by the use of hanging drop slides. Also, 
much smaller amounts of solution can be 
used. Put a little vaseline around the rim 
of the depression in the hanging drop slide 
before putting on the cover glass containing 
the solution. 

CLINICAL MATCHING 

In an extreme emergency where a blood 
transfusion is needed at once, send for a 
donor whose blood belongs to Group 0 and 
his history and physical examination shows 
that there is no reason to believe he is 
suffering from tuberculosis, lues or malaria. 

Inject 10 c.c. of his blood into a vein of 
the recipient and then wait two minutes; 
if no reaction occurs inject 20 c.c. of blood 
into the recipient and if after waiting two 


minutes no reaction occurs it is safe to 
proceed with the transfusion. If a reaction 
occurs discontinue the transfusion at once. 

SYMPTOMS OF REACTION 

Feeling of distress, dyspnea, chill, 
cyanosis, headache, pain in the back, 
precordial pain, convulsions and collapse; 
if anyone of these symptoms occur or a 
combination of them, it is called a reaction. 

EXSANGUINATION-TRANSFUSION 

This procedure is indicated in severe 
toxemia, e.g., following extensive third 
degree burns, uremia, carbon monoxide 
and metallic poisonings. 

It is necessary to obtain a donor who can 
afford to lose 1000 c.c. of blood, or it is 
better to have at least two donors ready. 

A No. 18 gauge needle is first in- 
serted into the median vein of the donor 
and salt solution injected through this 
to remove any blood from its lumen. Under 
local anesthesia the saphenous vein just 
below Poupart’s ligament is exposed and a 
No. 16 gauge cannula is inserted through 
this vein into the femoral vein; then, by 
means of the apparatus which will be 
described later, 1000 c.c. to 2000 c.c. of 
blood are removed. The amount taken will 
depend upon the reaction of the patient, as 
the blood is removed and the blood pressure 
of the recipient is lowered the first symp- 
toms of danger as a rule are nausea and 
vomiting. When this occurs it is well to 
stop the exsanguination and begin the 
transfusion at once. 

INSERTING NEEDLES OR CANNULAS 
INTO VEINS 

One of the most troublesome and difficult 
parts of the technique in doing a blood 
transfusion is the inserting of the needles 
without cutting down on the vein. The 
reason for this difficulty is because we use 
comparatively large needles, and veins 
vary so much in size and in the thickness 
of their walls. 
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The needles we recommend and always 
use were devised fay Dr. R. W. McNealey 
of Chicago. These needles can be locked to 


can feel the end of the needle snap into the 
lumen of the vein, blood will now flow 
freely from the head of the needle. The 



Figs, 1-6. Inserting transfusion needles. 


the skin and cannot pull out during the 
transfusion. No. 18 gauge is the size most 
commonly used. It is important to sharpen 
these needles before the transfusion and 
protect the points from injury while they 
are being sterilized. 

The method I use to insert a blood trans- 
fusion needle follows: 

After a tourniquet is placed around the 
arm a drop of 1 per cent procain is injected 
over the most prominent vein in the region 
of the elbow. 

The vein is then stabilized by holding it 
between the left thumb and index finger 
and a No. 18 gauge McNealey needle is 
then pushed directly through the middle 
of the vein. It is very important that the 
needle pass through the middle of the vein; 
if not, the point will not slip into the lumen 
of the vein later when it is withdrawn. 
(Steps 1 and 2.) 

Step 3. The needle is rotated around so 
that the bevel is now pointing down and 
the inner sharp cannula is now removed. 

Step 4. Slowly withdraw the needle until 
blood begins to drop from the head of the 
needle; at this point the bevel is riding 
through the posterior wall of the vein. 

Step 5. Very carefully and slowly with- 
draw the needle just a little more and you 


needle is then pushed well into the vein and 
connected to the apparatus. 

Step 6. With a fine, 25 gauge hypodermic 
needle lock the needle to the skin. 

Very Important. Always insert needle 
into the donor first. Failure to do this has 
caused deaths and serious infections to 
man} 1 - innocent donors. 

It does not make an}' difference which 
way the needle points in the donor, but it 
always should point towards the shoulder 
in the recipient. 

FONTANEL PUNCTURE IN INFANTS 

The practice of transfusing blood through 
the anterior fontanel should, in my opinion, 
be condemned, because one is not always 
certain that the needle passed through the 
fontanel will lie wholly within the sinus 
during the transfusion. 

In infants, I always use either the median 
basilic or median cephalic vein and insert a 
small needle or cannula. 

THE APPARATUS 

A blood transfusion apparatus should be 
simple and accurate in construction and so 
designed that a physician unassisted can 
perform a transfusion successfully. 

The operator should have absolute con- 
trol of the flow of blood at all times, for that 
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reason any apparatus with automatic putting in the sterilizer lubricate the piston 
valves should be condemned. and inside of the cylinder with mineral oil 

All connections should be locked in such or white vaseline and wrap each one 




Fig. 8. Rubber tubing and metal connections 
locked together. 


separately in gauze or a towel. Enough of 
the vaseline will remain to lubricate the 
syringe. 

VALVE 

This is a precision instrument and made 
with a great deal of care and accuracy and 



Fig. 7. The Scanned transfusion apparatus. 

a way that it is impossible for them to 
come apart during the transfusion. 

There are no sharp corners or dead spaces 
in the apparatus where blood can stagnate 
and clot. 

SYRINGES 

These are made especially for transfu- 
sions with a large opening at the tip and the 
pistons fit accurately and tightly. Before 


should be handled carefully. After every 
transfusion wash it with ether and lubricate 
it with a fine grade of light machine oil. 

RUBBER TUBING 

After trying many varieties including 
transparent tubing, I prefer to use a good 
grade No. 20 f. uretheral male catheter; the 
ends are cut off and locked in the following 
manner to metal connections: 
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TRANSFUSIONS 

After inserting the needle in the vein of 
the donor, connect one of the side tubes 
coming from the valve to this needle. 
Loosen the tourniquet around his arm and 
draw up 10 c.c. of saline solution through 
the middle tube and inject this into the 
donor to determine if the point of this 
needle is resting wholly within the lumen 
of the vein. This procedure is again re- 
peated after the needle or the cannula is 
inserted into the recipient. 

Hold the syringe in the left hand in such 
a way that the valve handle can be turned 
readily with the left thumb and start the 
transfusion. 

If the syringe fails to fdl, the point of 
needle is not in the donor’s vein or the 
tourniquet around his arm is too tight. 

If at any time during the transfusion the 
piston begins to stick turn the valve-handle 
until the arrow points to the outlet to the 
basin of salt solution and wash the syringe 
out two or three times. Also wipe off the 
upper part of the piston with a piece of 
gauze wet with saline solution. At the con- 
clusion of the transfusion wash and clean 
the apparatus at once; this is done by forc- 
ing plain water through the apparatus 
several times, then peroxide of hydrogen, 
plain water again, and finally ether. 

Any one who expects to do blood transfu- 
sions successfully should not only own, but 
also take personal care of his apparatus. 

CUTTING DOWN ON A VEIN 

If this becomes necessary make a small 
transverse incision over the site of the vein. 
The vein is disected free and held out of the 


wound by two pieces of fine catgut or silk 
one above and one below. A T-shaped inci- 
sion is made in the vein by means of a cata- 
ract scissors; a cannula is then inserted and 
tied into the vein by the upper piece of 
catgut. 

TRANSFUSION OF CADAVER OR 
CONSERVED BLOODS 

The reports from Moscow stating the 
success they have had using cadaver and 
conserved bloods in a transfusion have been 
received in this country with a great deal of 
interest. Without going into a discussion of 
this, which would be rather lengthy, it is 
evident that blood of this nature is much 
different than fresh live blood. 

A review of the literature on this subject, 
some of which comes from Moscow, defi- 
nitely concludes that the transfusion of 
fresh, whole blood is still the one of choice. 

CONCLUSIONS 

1. Fresh whole blood which is compati- 
ble has life-saving therapeutic value. 

2. The prerequisites for donors are: 

a. Freedom from syphilis, malaria 

and tuberculosis; 

b. A red blood cell count of 4,000,- 

000 and a hemoglobin of 

80 per cent; 

c. Complete and accurate cross- 

matching. 

3. Successful blood transfusions are de- 
pendent upon: 

A. Perfect instruments or appara- 
tus; 

b. Accurate knowledge of the tech- 

nique in all its details; 

c. Practice in its performance. 
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W ATER loss and its replacement 
bring under one head a variety of 
disease entities, such as, diabetic 
ketosis, small intestinal fistulas, massive 
burn of the body and the postoperative 
surgical case. All of these conditions, 
although they have no clinical similarity, 
have water loss as a common characteristic. 
The cause of this loss is not the same in 
each condition nor is it the sole expression 
of the disease; yet, the dehydration imposes 
a great handicap upon the patient and its 
neglect becomes an important factor in the 
morbidity and frequently is a major con- 
tribution to the mortality in critical cases. 

Normally, 65 per cent of the total body 
weight consists of water distributed in the 
blood, intercellular and intracellular fluid. 
Fluid loss from the bod\ r is a constant and 
normal process. This normal fluid loss 
through the various orifices and the skin is 
about two to four liters per day. This loss 
in the normal individual is replaced by the 
ingestion of fluids and food, the quantity 
being regulated by the sense of thirst and 
hunger. 

In the normal individual an excess of 
fluid, either in the blood stream or in the 
tissues, is rapidly excreted through the 
lungs in respiration, through the kidneys 
as urine, through the skin by invisible 
evaporation and perspiration and through 
the intestinal tract. This regulatory mecha- 
nism of water balance is one of the normal 
physiological mechanisms of the bod}'. In 
various pathological conditions this mecha- 
nism can be disturbed and fluid loss may 
become a major factor in the disease. 

Some of the important surgical condi- 
tions in which fluid loss plays an important 
role and in which the normal regulatory 
mechanism may be upset are: 


1. Hemorrhage; 

2. Shock — it is generally accepted that 
in this condition there is a marked loss of 
fluid from the vascular bed and its transfer 
to the tissue spaces; 

3. Loss of fluid from the gastrointestinal 
tract, vomiting or diarrhea; 

4. Loss of fluid from the gastrointestinal 
tract in small intestinal fistulas; 

5. Loss of fluid into the gastrointestinal 
tract, as is frequently seen in intestinal 
obstruction and ileus; 

6. Hyperpyrexia and marked perspira- 
tion; 

7. Metabolic disorders, as diabetic keto- 
sis; and 

8. Burns. 

In most of these conditions the loss of 
water is accompanied by an equivalent salt 
loss and in those conditions in which food 
must be withheld, the depletion of carbo- 
Itydrates leads to incomplete fat combus- 
tion with ultimate ketosis. 

In the therapy of these conditions there 
are several factors to be considered. 

1. The condition producing the fluid 
loss; 

2. The state of the individual’s organs, 
gastrointestinal tract, heart, kidneys, liver, 
etc., and 

3. The elements requiring replacement 
water, salt, or carbohydrate. 

Following hemorrhage an infusion of 
saline should be given to make up for fluid 
loss in the blood stream. Saline introduced 
in this manner does not remain in the blood 
stream for any extended period of time. It 
should be used only as a temporary measure 
until a donor can be typed and the patient 
given a transfusion. 

For the normal postoperative surgical 
case, CoIIer, Dick and Maddock 1 recom- 
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mend 1000 to 3000 c.c. of dextrose in dis- 
tilled water as an infusion to make up for 
fluid loss and to prevent thirst and ketosis. 1 
They have shown that the daily adminis- 
tration of 3000 to 3500 c.c. of saline and 
glucose intravenously caused a gain in 
weight in 12 of 13 surgical patients studied. 
This gain they attribute to the retention 
of water in the tissues as a result of chloride 
retention. The administration of glucose 
and distilled water caused no gain in weight 
and when administered to patients after 
the use of saline, caused a rapid loss in 
weight. The observations of these authors 
are true and accurate and agree with 
similar experiments in the past. Their 
conclusions however, can be questioned. 
The two facts, (1) that distilled water is a 
dehydrating agent and (2) that salt reten- 
tion and water retention go hand in hand 
have long been known. That edema and 
water retention due to salt retention can 
be released by distilled water and glucose, 
shows the qualities of distilled water as 
a dehydrating agent and the underlying 
mechanism by which it acts. But to con- 
clude from this that the treatment of 
dehydration is by administering distilled 
water, e.g., a dehydrating agent, seems 
somewhat questionable. 

It would appear that the best fluid to 
give the “normal surgical patient” who is 
dehydrated should be water which can be 
retained, e.g., saline. The carbohydrate is 
given to combat ketosis and the saline to 
make up the lost fluid and chlorides. If 
large quantities of fluids over long periods 
of time are required, one is no longer deal- 
ing with the “normal” postoperative 
surgical patient, in which case other factors 
would enter to govern the type of intrave- 
nous fluid required. The giving of intrave- 
nous saline in quantities of 3500 c.c. or 
more, daily, to a normal patient, with 
normal fluid losses of approximately 2000 
c.c. daily, would of necessity, cause a salt 
and water retention. 

In cases with severe vomiting or diar- 
rhea, or with small intestinal fistulas or 
intestinal obstruction, the fluid loss can 


amount to 3000 c.c. per day. This loss must 
be made up; it consists not only of water 
but also of chlorides. These patients should 
receive 4000 to 6000 c.c. of 10 per cent 
dextrose in saline or Ringer’s solution, the 
dextrose as a food and the saline and 
Ringer’s solution to supply the lost chlo- 
rides. The administration of glucose in 
distilled water to these patients adds to the 
loss of chlorides, as the water is not excreted 
as H : 0 , but as a dilute salt solution, thus 
increasing the chloride deficiency. Hartwell 
and Hoguet 2 have shown experimentally in 
dogs that where there is a marked loss of 
chlorides and fluids by vomiting, as in 
cases of high intestinal obstruction, these 
animals could be kept alive for a consider- 
able period of time by the administration 
of sufficient quantities of saline solution 
intravenously. Particularly in those cases of 
intestinal fistulas where the lost salts, other 
than sodium, become a factor, Ringer’s 
solution is used alternating with the saline 
infusion. In this way the salts of sodium, 
calcium and potassium are supplied. 

Many authorities lay great stress upon 
the dangers of right heart failure due to 
massive infusions. In an individual with a 
good cardiac reserve the danger does not 
lie in the quantity of the fluid administered, 
but rather in the rate of introduction. The 
circulation can readily accomodate itself 
to 200 to 300 c.c. of fluid an hour. When 
glucose solutions are given it has been 
found that the high rates of flow raise the 
blood sugar above the kidney threshold and 
causes a giyosuria with its attendant water 
loss. Fantus 3 states that “a 10 per cent 
solution (of dextrose) can be introduced at 
the rate of 500 c.c. an hour before the sugar 
tolerance of the average individual is over- 
come, as evidenced by leakage of sugar in 
urine.” 

The nutritional requirements of the 
average patient is approximately 2000 
calories per day. To supply this with intra- 
venous glucose is rather difficult because 
xooo c.c. of 10 per cent glucose solution 
contains but 100 grams of dextrose and one 
gram of dextrose yields about 4 calories, so 
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that 3000 c.c. of 10 per cent solution would 
yield only 1200 calories. If one depends 
entirely upon the parenteral fluids for the 
nutritional requirements of the individual 
the more concentrated solutions should be 
used, such as 25 per cent dextrose solution. 

In subacute or chronic conditions, 
cases of hyperpyrexia, marked perspiration, 
burns, metabolic disorders, ketosis, dia- 
betic and otherwise, where the gastrointes- 
tinal tract is intact, fluid can be taken by 
mouth or rectum in the form of weak salt 
solution. If however, these routes cannot 
be utilized or are inadequate, fluids must 
be administered by the parenteral route 
either subcutaneously, hypodermoclysis, 
or intravenously, phleboclvsis. 

Hypodermoclysis may be used to supply 
a limited need for a short period. Owing to 
its attendant discomfort, the uncertainity 
of its absorption, the dangers of infections 
and sloughing, particularly when dextrose is 
used, and its quantitative limitations when 
fluids must be administered for a prolonged 
period, hypodermoclysis is gradually giving 
way to phleboclysis or infusion. Infusions 
overcome most of these disadvantages. 
However, the use of phleboclvsis has fre- 
quently been followed by severe reactions 
and for this reason many who would like 
to use the procedure hesitate to do so. 

An analysis of the cause of these reac- 
tions, has shown that in the majority of 
instances they can be prevented by careful 
attention to details in the materials used 
and their preparation. 1 

The distilled water must always be 
freshly prepared and triple distilled in 
order to remove the pyrogenic substances 
and prevent their reappearance. Only 
C.P. anhydrous glucose and C.P. sodium 
chloride should be used. Great care must 
be exercised in the weighing and trans- 
mission of the powder to the solvent so 
that no foreign material is introduced. 
The weighing machine, containers and 
all materials coming in contact with the 
powders must be scrupulously clean. 

The hydrogen ion concentration of the 
solution must be fixed. The hydrogen ion 
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concentration of the blood is fairly constant 
at a pH 7.4. Williams and Swett 5 have 
shown that a 10 per cent glucose solution 
changes its pH from 6.20 to 5.17 by boiling 
for twenty minutes. They have also shown 
that a glucose solution standing in a con- 
tainer in the laboratory for twenty-four 
hours changes its pH from 6.60 to 5.15. 
They believe there is a definite relationship 
between the hydrogen ion concentration 
of the injected fluid and the post-infusion 
reaction. 

The reactions caused by variations in 
the pH of the injected fluid can be pre- 
vented by: 

1. Injecting the fluid into the blood 
slowly so that the blood will have time to 
neutralize the fluid introduced; 

2. Adding a buffer solution to the fluid 
to be injected; 

3. Using only fresh solutions whose pH 
is known; and 

4. Using solutions placed while fresh 
into vacuum containers. So long as a 
vacuum is maintained and the fluid does 
not come in contact with the external air 
its hvdrogen ion concentration does not 

M O 

change. 

Any solution, distilled water, saline or 
glucose, that is in contact with the external 
air is constantly undergoing some changes; 
pyrogenic substances develop, pH values 
change or carbonic acid is absorbed from 
the air. Any one of these may produce 
reactions. Solutions kept in open con- 
tainers must therefore be used only if 
fresh. All flasks must therefore be dated 
and discarded when they are one week old. 

The glass used throughout the distilla- 
tion and as permanent containers must be 
hard, such as pyrex. It must be an alkali- 
free glass and scrupulously clean from all 
foreign material. The filter paper used 
must be of the best type so that there are 
no loose fibres which might be transmitted 
into the filtrate. The fluid should be 
filtered three times. The gauze, so often 
used as stoppers, frequently causes the 
appearance of lint in the solutions. To 
prevent this, pure gum sheeting may be 
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used or an inverted beaker makes a very 
good cover. 

Improper sterilization of the rubber 
tubing is probably one of the most fre- 
quent causes of reaction. New tubing may' 
be used without having had the talcum 
coating washed away; the tubing may have 
been sterilized by boiling in a soda solu- 
tion in which case some of the solution 
may remain on the inner side of the tubing; 
sediment in the bottom of the sterilizer 
may settle in the tubing; some forms of 
tubing contain sulphur which when pre- 
cipitated clings to the inner side of the 
tubing; any of these substances if washed 
into the blood stream may cause a reac- 
tion. The best tubing to use is made of 
pure gum. Between cases the tubing must 
be carefully washed, thoroughly rinsed 
inside and out with triple distilled water, 
and then packed in gauze and sterilized 
in the autoclave. 

The Sloane Hospital for Women recom- 
mends the following: (i) Soak all new 
tubing in soap and water for one hour, 
(2) wash well with soap and water, (3) 
wash in running water, (4) soak for six 
hours in 4 per cent solution of sodium 
hydroxide, (5) wash well in running water, 
(6) wash well in distilled water. Pack and 
sterilize in the autoclave. 

Some authors seem to lay too much 
stress on the temperature of the injected 
fluid. The exact temperature of the fluid 
when it reaches the patient is difficult to 
state. Excessive heat may cause the libera- 
tion of fibrin thus causing a reaction. 
Excessive cold should not be allowed. 
The best temperature is about room 
temperature. If the fluid in the container 
is warm and it is allowed to flow through 
the needle slowly enough, it will auto- 
matically regulate the temperature. Some 
recommend the use of a hot water bottle 
or an electrical heating apparatus around 
the tubing but this is usually unnecessary. 

In sterilizing dextrose solutions carmeli- 
7 ation of the dextrose may take place if 
the heat is excessive or extended over too 
long a period. This causes the solution 


to become light yellow or brown. Any 
dextrose solution that is not cr\ r slal clear 
should not be used. 

All flasks, tubing, needles, etc., used, 
either in transporting or administering 
the infusion should be carefully washed 
before each infusion. Any old blood either 
in the needle or in the tubing will cause 
a reaction. All parts should be boiled for 
five minutes in a 0.1 per cent sodium 
hydroxide solution, then soaked in distilled 
water to remove the hydroxide and follow- 
ing this, they should be washed in triple 
distilled water, then assembled and steril- 
ized in the autoclave. 

In order to prevent reactions from infu- 
sions, the proper approach for the steriliza- 
tion, preparation of the materials, etc., 
require that a separate room be provided 
for this purpose only'. The management of 
this room must be placed in the hands of 
competent and reliable nurses whose sole 
duty- shall be the cleansing, preparation 
and sterilization of the various materials 
and tubing used for infusion. This is 
expensive and cannot be carried out in 
smaller institutions. 

It seems that our present situation 
with regard to infusion solutions resembles 
the situation which existed when the 
hospitals used to prepare, chromicize and 
sterilize their own catgut. Uniformity of 
results were not obtained until commercial 
houses began the manufacture of catgut. 
They, with their expanded facilities, were 
able to produce a uniform sterile product 
at a moderate price. There seems to be no 
reason why the saline, glucose and other 
intravenous solutions used for phleboclysis 
should not be prepared in quantities and 
sold to the hospitals at a moderate cost. 
The various institutions could demand a 
stable product without pyrogenic sub- 
stances, in hard glass containers, properly 
stoppered or sealed so as to maintain the 
vacuum. The tubing and needles could 
also be supplied in quantities. The expense 
of maintaining an infusion room and unit 
in the hospital would more than cover the 
cost of buying a commercial product. 
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DETAILS OF TECHNIQUE 

In most institutions the giving of an in- 
fusion is regarded as menial work and is 


the personal attention of a more experi- 
enced member of the interne staff. 

The veins generally used are the median 




Fig. i. Proper method of applying piece of rubber tubing as tourniquet 
to arm for purposes of distending veins at bend of elbow and usual dis- 
tribution of superficial veins in anteeubital fossa. Rubber tubing a is 
tied only sufficiently tightly about the arm to occlude venous return and 
not so tightly as to embarrass arterial blood supply. Note that the knot 
made by rubber tubing is in the nature of a slip-knot which can be 
released by simply pulling proper end of tubing; advantage of this is 
that release of tourniquet requires use of only one hand. Arm band of 
blood pressure apparatus makes an admirable tourniquet and presents 
especial advantage that pressure exerted by it can be controlled mano- 
mctrically; accordingly, this device is offered merely as a substitute in 
case no blood pressure apparatus is readily available. Veins illustrated 
arc b-b' cephalic vein, c-c' basilic vein, and d median cubital vein. 

Fig. 2. Drawing illustrating technique of intravenous infusion, e is wooden 
board of suitable dimensions; it passes under back and shoulders of 
patient, a and a' arc strips of adhesive plaster or layers of bandage which 
fasten arm and forearm to board, b is infusion needle which has been 
inserted into one of the anteeubital veins, c and c' are strips of adhesive 
plaster which hold needle and rubber tubing d in permanent position. 
(Cutting, R. A. Principles of Preoperative and Postoperative Treatment. 
Paul B. Hoeber.) 


usually assigned to the junior interne whose 
knowledge of asepsis, surgical technique, 
etc., is limited. As a result of this faulty 
arrangement, breaks in technique occur 
which allow foreign proteins, air borne 
bacteria, etc., to be introduced thus caus- 
ing infusion reactions. As a rule patients 
requiring infusions are sick enough to have 


basilic or cephalic veins. A tourniquet of 
soft rubber tubing is applied above the 
elbow. This distends the veins in the ante- 
cubital fossa and makes them visible or 
palpable. This tubing should be applied 
with a slip knot so as to be readily untied 
(Fig. i). The pressure of the tourniquet 
should not exceed the blood pressure and 
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one should always be able to feel the pulse 
at the wrist. Some men prefer to use a 
blood pressure cuff which allows the pres- 
sure to be regulated to that of the blood 
pressure of the patient. 

The field should be draped with sterile 
towels and the region over the veins steri- 
lized with iodine 3.5 per cent and washed 
with alcohol. The operator should wash 
his hands and don sterile gloves. 

The vein should be palpated and a fine 
needle, preferably a 22 gauge, attached to 
a syringe should be introduced into the 
vein. As soon as the needle enters the 
cavity of the vein some blood should be 
drawn into the syringe. The needle should 
be introduced for about 1 cm. into the vein. 
The syringe is removed and the glass tipped 
cannula from the reservoir is attached to 
the needle. Before doing so however, it is 
essential to have all the air out of the tub- 
ing. This is done by raising and lowering 
the cannula with tubing attached allowing 
the saline to displace all the air in the 
tubing. 

Continuous Infusion. Some patients 
may require 5000 c.c. of fluid daily for 
several days. This requires a continuous 
flow of fluid into the veins throughout the 
twenty-four hours, if the rate of 200 to 
300 c.c. per hour is maintained. When this 
is required, the arm or leg should be se- 
curely tied to an arm board and the needle 
fixed in the vein. Most men prefer cutting 
down on the vein and inserting a cannula 
directly into it and tying it there for con- 
tinuous infusion. Matas 6 advises a cannula 


with a terminal and lateral opening. In 
giving a continuous infusion, special care 
should be taken to maintain the sterility 
of the field, particularly when the vein is 
exposed by an incision. 

CONCLUSIONS 

1. Water loss, or dehydration is an 
important factor in the morbidity and 
frequently a major contribution to the 
mortality in critical cases. 

2. To overcome dehydration, water 
should be administered as saline solution. 

3. To prevent reactions, a good com- 
mercial product with proper equipment 
should be used and all aseptic precautions 
should be observed in its administration. 

4. Patients sick enough to require an 
infusion should have the attention of an 
experienced member of the interne staff. 
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ACUTE lymphangitis, popularly known 
/ \ as blood poisoning, usually fol- 
lows a trivial skin break, spreads 
with dramatic rapidity and has a mortality 
of from 20 to 30 per cent. It involves, 
simultaneously, the superficial lymph ves- 
sels and glands and might be better termed 
acute Iymphangio-adenitis. It is also spo- 
ken of as acute spreading cellulitis or 
streptococcic septicemia. The high mortal- 
ity will be raised or lowered in proportion as 
the physician first consulted, appreciates 
the necessity for complete immobilization 
of a member in which red skin lines extend 
from a peripheral wound to a palpable, 
tender lymph node. 

ANATOMY 

A knowledge of the anatomy of the 
lymphatic system will aid us in understand- 
ing the inflammatory reactions which 
occur when this circulatory body system is 
invaded by an infectious process. The 
lymph makes up one-sixth to one-third 
the weight of the entire body. It is a clear 
secretion resulting from the cellular activity 
of the tissues and every body cell may be 
considered as bathed in a sea of lymph. The 
lymph vessels emerge from the intracellular 
lymph spaces (Fig. 1) and constantly 
absorb whatever liquid is presented to 
them. These lymph vessels then run into 
and break up in the lymph glands. The 
glands detain foreign particles, bacteria, 
pathogenic cells, etc., and as far as possible 
destroy them. If the first lymph gland is 
unable to destroy infected matter some is 
carried to the next series of nodes which 
do what they can to complete the work. 
Thus the lymph nodes are the great system 
of defense in peripheral infection. If the 
bloc against spreading infection is success- 


ful, the invaded gland may resolve or 
break down into an abscess. If the bloc is 
unsuccessful, the infected matter enters the 
receptaculum chylae, passes through the 
thoracic duct into the subclavian vein and 
a general blood stream infection or septice- 
mia results. Further filtering by the lymph 
glands of the infection in the blood stream 
may result in a general adenopathy-. The 
lymph vessels also carry fluid from the 
serous cavities and chy-le from the alimen- 
tary- tract. 

The subject of acute Iymiphangio-adeni- 
tis leads into so many 7 byways in the broad 
field of infection, that perhaps it can best 
be approached in a practical, clinical 
manner by 7 asking a series of questions and 
attempting to answer them in the way- in 
which any 7 one of us might do, when the 
patient with the sore finger and red streaks 
running up his arm walks into our office. 

The questions would be about as follows: 

1. What is the cause of Iymphangio- 
adenitis? 

2. In what types of wounds, occupa- 
tions or sy 7 stemic states is the more serious 
type of infection apt to occur? 

3. What are the usual symptoms? 

4. What symptoms may differentiate 
the mild from the serious case? 

5. Are laboratory findings an aid to 
prognosis or treatment? 

6. What Iymiph nodes are involved in 
infections of the different body areas? 

7. With what other condition may 
Iymphangio-adenitis be confused? 

8. What sequels may- be sought or 
anticipated? 

9. What surgical principles are involved 
in the immediate treatment? Why? How 
are they clinically applied? 

1 o. What is the treatment of the sequels? 
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The descriptions and clinical aspects are 
taken from 32 cases reported by Koch 1 and 
16 personal unreported cases. The mortal- 
ity in these 48 cases was 25 per cent. 

1. Cause of Lymphangio-adenilis. It re- 
sults from inoculation of a primary skin 
wound with some type of streptococcus 
(94 per cent) or staphylococcus (6 percent). 
Other pyogenic organisms may enter into 
the picture; but the term “streptococcic 
septicemia” is not a misnomer. Hand infec- 
tions usualfy result from a puncture wound 
by pin, needle, or wire, or an incised wound 
from a knife or other sharp metal edge. 
Foot infections occur from an infected 
blister, callus, or toe nail and head and face 
infections from a traumatized furuncle. 

In 31 cases in which laboratory findings 
were available the following microorgan- 
isms were found: hemolytic streptococcus 
20; non-hemolj'tic streptococcus 8; strepto- 
coccus viridius 1 ; hemolytic staphylococcus 
1 ; staphylococcus aureus 1 . The cultures 
were taken from secondary abscesses or 
from blisters or pus at the site of the pri- 
mary wound. There were but three positive 
blood cultures in the 48 cases. 

2. In What Types of Wounds, Occupa- 
tions, or Systemic States Are the More 
Serious Types of Infections Apt to Occur? 
In the trivial, non-bleeding, punctured 
hand wounds of those whose occupations 
predispose to skin soiling with infected 
material. Expect trouble in the acute 
lymphangitis following the needle prick of 
the surgeon’s finger, which occurs when he 
is working on a necrotic appendix, slough- 
ing cancer or pelvic abscess; in the nurse 
who is scratched with the pin concealed in 
her patient’s garments or bandages; in the 
pathologist whose skin is entered by a 
sliver of broken glass from a test tube or 
who nicks himself while doing an autopsy; 
in the butcher whose knife slips while cutting 
up the more or less dubious meat scraps for 
the day’s supply of hamburgers; and of the 
facial pimple which flares up in a few hours 
following my lady’s efforts to quickly rid 

1 Koch, S. L. Acute rapidly spreading infections of 
the hand. Sure. G\*nec. Obsl., 59: 277 (Sept.) 1934. 


herself of it by puncture and a hard squeeze. 
Hand infections are far and away the most 
frequent causes of serious acute Iymphangio- 
adenitis and give the highest mortality; 
face infections come next; while foot, leg 
and peripelvic infections usually subside 
with nothing more serious than a localized 
gland abscess. It is worthy of note that in 
the 12 deaths in the 48 cases, 6 were in 
pltysicians and nurses. Spreading lym- 
phangitis in the diabetic is always more 
extensive than in those with a normal 
blood sugar. But, strangely enough, it seems 
proportionately less fatal once the hyper- 
glycemia is recognized and insulin is 
pushed, an argument in favor of those who 
advocate insulin in all extensive purulent 
conditions. 

3. What Are the Usual Symptoms? 
When a skin lesion shows red wavy lines 
(tubular lymphangitis) running to the 
nearest lymph node, it means acute Iym- 
phangio-adenitis. It is the clinical stop 
signal to put the affected part and the 
patient at rest. A stinging, burning pain of 
the intermittant red hot needle type 
develops along the course of the lymph 
vessels and in the enlarged glands. As the 
process extends red lines appear from the 
glands first involved to the second set of 
tributaty lymph nodes. In from six to 
twenty-four hours a spreading cellulitis 
(reticular tymphangitis) appears along the 
course of the lymph vessels and may spread 
to involve the whole member. The initial 
edema does not pit on finger pressure, as in 
thrombophlebitis. If the process is not 
arrested, localized abscesses may develop 
in the Iymphnodes, or in the area of celluli- 
tis, or the whole involved cellular tissue 
may undergo liquefaction necrosis. Fever 
and increased pulse rate accompany the 
local condition. A chill means that the 
lymph gland barriers have broken down, 
and that the invading organisms have 
entered the general circulation through the 
thoracic duct and subclavian vein. 

Koch’s 1 classification of end results, with 
the per cent in each class of the 48 cases, is 
as follows: 
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a. Those in which the infection gradually 
subsides without destruction of tissue or 
abscess formation, 12+ per cent. 

b. Those in which the infection subsides 
but late breaking down of lymph glands 
occur, 17+ percent. 

c. Those in which the cellulitis is rapid 
and diffuse, with final liquefaction necrosis 
and the formation of localized abscesses in 
the cellular tissue, or with extensive diffuse 
destruction of tissue, 44+ per cent. 

d. Those in which the infection advances 
rapidly in spite of all efforts to check it and 
goes on to a fatal septicemia, 25 per cent. 

4. What Symptoms May Differentiate the 
Mild from the Serious Case? The serious 
case is marked by an acute onset with 
rapid spread of local signs and early appear- 
ance of constitutional symptoms. The red 
skin lines appear in two to six hours follow- 
ing the primary wound. Secondary lymph 
lines streak up the member with dramatic 
rapidity. Lymphedema is coincident with 
the local lymphangitis. Systemic symptoms 
of chill, high fever, nervous stimulation and 
delirium occur in the first thirty-six hours. 
The case in which the initial lesion was 
probed, squeezed, incised or scraped is 
more apt to go on to a fatal bacteremia 
than the conservatively treated case. 

5. Are Laboratory Findings an Aid to 
ProgJiosis or Treatment? No. The average 
leucocyte count in the non-fatal cases was 
17,800, and in the fatal cases, 20,000, which 
does not hold with the accepted theory 
that a low leucocyte count means poor 
resistance. There was an average jump of 
2500 when pus localization occurred in the 
non-fatal cases. But presence of the super- 
ficial abscess was always clinically obvious. 
The proportion of non-hemolytic strepto- 
coccus, hemolytic streptococcus and 
Staphylococcus aureus was about the same 
in the fatal as in the non-fatal cases. There 
were but three positive blood cultures, all 
hemolytic streptococcus, in the 48 cases. It 
would seem that the possibility of checking 
a fatal infection lies in the individual’s 
general resistance, more than in the leuco- 
cyte activity or in the strain of the invading 


organism. Fatal cases were proportionately 
more numerous in those with indoor 
occupations. 

6. What Lvmphnodes Are Involved in 
Infections of Different Body Areas? These 
are graphically shown in Figures 2 and 3. 
Note that pediculi in children usually cause 
enlargement of the postoccipital and post- 
auricular glands; that facial and upper lip 
lymphangitis is apt to be associated with 
thrombophlebitis; that infection of the 
ulnar side of the hand involves first the 
epitrochlear glands, but that the radial side 
gives primary axillary gland involvement; 
that infections on the palmar surface of the 
hand may extend through to the dorsal 
surface, but that dorsal infections do not 
spread to the palm; that dorsal infections 
of the fingers usually localize over the base 
of the metacarpals with the exception of the 
dorsal surface of the middle finger, where 
the lymphangitis runs directly to the 
clavicular glands; that foot and leg infec- 
tions involve primarily the saphenous 
glands and that anal infections, a point 
often overlooked, involve the inguinal 
glands. 

7. With What Other Condition May 
Lymphangio-adenitis Be Confused? With 
acute thrombophlebitis. The latter condi- 
tion most frequently develops in the leg, 
next in the face and rarely in the arm. The 
differential diagnosis is graphically shown 
in Figure 4. Note that lymphangio-adenitis 
is always associated with an infected periph- 
eral wound, while thrombophlebitis ac- 
companies the infectious fevers, childbirth 
or operating wounds of the lower abdomen. 
In thrombophlebitis skin markings develop 
slowly, if at all; edema is immediate and 
pits on finger pressure and the lymph 
glands are not involved. 

8. What Sequels May Be Anticipated? 
In the arm one must watch for a palmar 
abscess, local lymph gland abscess, or a 
diffuse phlegmonous abscess of the sub- 
cutaneous tissues. In the head and face 
one looks for spreading thrombophlebitis 
or submental or submaxillary lymph gland 
abscesses. In the leg one watches for a 
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saphenous or inguinal abscess and in 
any location, for systemic septicemia or 
pyemia. 



Fig, 1. Schematic chart of the lymphatic system, a. 
The lymph originates in the intracellular lymph 
spaces- From these spaces emerge the peripheral 
lymphatic vessels. The peripheral lymphatic vessels 
run into and break up in the lymph nodes. The 
lymph nodes filter, antitoxicate and sterilize the 
peripheral lymph. After leaving the lymph nodes 
all the deeper lymph vessels, except those of the 
right side of the face, neck, chest and right arm, 
empty into the receptaculum chylae and thoracic 
duct. The intestinal Iacteals empty into the thoracic 
duct. The thoracic duct empties into the left sub- 
clavian vein through the left lymph duct. The right 
lymph duct empties into the right subclavian vein. 
There are two general lymphatic systems, the 
superficial and the deep, which have but slight 
communication through the deep fascia, b. The 
lymphatic vessels have many valves and tend to 
sacculate above each valve. These sacs give the 
beaded feel to superficial lymphangioma and to the 
palpable lymphatic vessels in chronic lymphangitis. 

9. What Surgical Principles Are Involved 
in the Immediate Treatment? Why? How Are 


These Clinically Applied? The principles 
of treatment are rest, stimulation of the 
local active hyperemia, elimination, combat 


. K 



Fig. 2 . L3 r mph drainage of the arm, breast and leg. 
Arm — Palmar surface: from the ulnar side 
of the hand and forearm; to the epitrochlear glands; 
to the axillary glands. From the radial side of the 
hand and forearm, directly to the axillary glands. 
Dorsal surface — to axillary glands, except mid- 
dle finger which may run directly into the clavicular 
glands and subclavian vein. Breast — first to the 
axillary; then the clavicular; then the subpectoral 
glands. Leg — Feet and calf — to the popliteal 
glands, which are rarely palpable; to the vertical 
set of glands lying over the saphenous opening. 
Genitalia, arms, perineum, lower abdominal 
wall — to the oblique inguinal chain of glands along 
Poupart’s ligament. 

the systemic toxic acidosis; he., to assist the 
natural processes which the body calls forth 
to combat infection. 

Why Immobilization? Because of the 
clinical results obtained in the cases so 
treated. It was formerly taught that the 
movement of the lymph was a very slow 
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process and that it was largely due to theless there is abundant clinical evidence 
muscular action. Hudack and AdcMaster- to show that infection spreads more rapidly 
upset this hypothesis when they showed in the active than in the passive member; 
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Fig. 3. Lymph drainage of the head, mouth and lips. a. Scalp (wounds, pediculi, furnuclc or carbuncle) to 
occipital or postauricular glands; to glands of posterior triangle of neck. b. Mouth (ulcer, teeth, ton- 
sils) to submaxillary glands; to glands of anterior triangle of neck. c. Lips. Lower (infection, herpes, can- 
cer, chancre) — to submaxillary glands; to glands of anterior triangle of neck. Upper (carbuncle) — 
rarely to anterior auricular glands. Infection is more apt to spread through the veins as a virulent 
thrombophlebitis. 


that dye diluted with toxins, injected intra- 
dermally in the hand reached the drainage 
trunks in the axilla in eight minutes. Never- 

: Hudack, S. S. and McM aster, P. D. The Ivni- 
pliatic participation in human cutaneous phenomena. 
Jour, Expcr . A Jed., 57: 751-777, 1 Q 33 - 


and that movement must interfere with 
the barrier wall of protective elements 
which Nature throws around the infected 
site. 

Wbv Encourage the Local Inflammatory r 
Swelling 6r Hot Wei Compresses? The 
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local swelling and redness is caused by 
inflammatory exudate. This exudate is 
composed largely of leucocytes, red blood 
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Fig. 4. Differential diagnosis between fymphangio- 
adenitis and thrombophlebitis of the leg. 

cells and plasma; i.e., the protective blood 
elements which are attempting to wall off 
and destroy the invading organisms and 
neutralize their toxins. Wet heat attracts 
blood and relaxes the tissues; thereby 
increasing the local concentration of the 
protective blood elements. 

Why Force Fluids? To carry off by 
elimination through the kidneys, the bowels 
and the skin, the toxins circulating in the 
blood stream. 

Why Combat Acidosis by Alkalies and 
Glucose? Because blood toxins are acids 
and their neutralization renders them less 
lethal. 

The clinical plan of treatment may be 
summarized as follows: 

Put the patient in bed and immobilize 
the arm or leg under an electric light cradle 
at a temperature of 105 to no degrees F. 


In face cases place sand bags to the sides of 
the head and avoid talking or swallowing. 
Cover the parts by massive, warm, wet, 
sterile saline dressings and keep them wet 
and warm, with no manipulative irritation 
of the primary lesion. The wet dressings 
keep it open and insure drainage. The 
exception is where the focus is covered by 
new epithelial growth or is an infected 
blister. Here gently cut through the over- 
lying epithelium but do not draw blood. 
Force fluids by mouth, proctoclysis or 
hypodermoclysis. The latter method is sure 
and efficient. Neutralize acidosis by glucose 
intravenously and sodium citrate by mouth. 

10. What Is the Treatment of the Se- 
quels-Palmar Abscess, Localized Glandular 
Abscess, Diffuse Purulent Cellulitis, Septi- 
cemia? 

Palmar Abscess. Clean cut incisions in 
the palm and above the wrist; wet dress- 
ings; no drains; Bier’s passive fn r pereinia 
by an elastic bandage to the upper arm, 
two hours on and two hours off; soak the 
hand in hot saline fifteen minutes between 
the rubber bandage applications; squeeze 
the pus out gentl}- through the incisions 
twice daily. 

Localized Glandular Abscess. Wait for 
superficial fluctuation then open by a 
simple incision without retraction, curet- 
tage or digital exploration. A purulent 
lymphadenitis means that the infection has 
broken down the main line of defense; i.e., 
the lymph glands. The wall of leucocytes 
and fibroblasts surrounding the now func- 
tionless glands, is Nature’s limiting wall 
against further entry of infectious matter 
into the systemic circulation and should 
not be broken down. 

Diffuse Purulent Cellulitis. Simple inci- 
sions are to be made over each fluctuating 
area as it presents itself. 

Septicemia. From the mortality stand- 
point septicemia falls into three classes; 
those cases which make a natural recovery 
irrespective of treatment; those which die 
in spite of every effort to save them; and 
the borderline case which immediate, 
vigorous therapeutic measures may pull 
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through. Blood, glucose and saline are 
today the only known agents which may 
convert a near septicemic fatality into a 
convalescent. Repeated blood transfusion 
is the main therapeutic factor; glucose and 
saline are accessories. Anti-streptococcic 
sera have proved disappointing. In this 
fulminating condition, where days or even 
hours count, delay while this or that 
vaunted form of serum therapy is used may 
mean death or recovery. Analysis of 1000 
recent blood transfusions at Temple Uni- 
versity Hospital 3 showed that in over 60 
per cent of the cases the indications for its 
use was some form of septicemia. The 
septic states were of every known etiology 
and involved practically every part of the 
body. In favorable cases, irrespective of 
location, there was a check of the spreading 
diffuse cellulitis or general toxic symptoms 
and a tendenc}- to local abscess formation. 
The dose used was 250 c.c. of whole blood 
given every second day. The average 
number of transfusions was eight. Intra- 
venous glucose was given on the days 
between the transfusions. Continuous hypo- 
dermoclysis of Bartlet’s solution, novo- 
caine, grains 5 in one pint of saline, was 
given until the crisis was passed. 

SUMMARY 

1. The term acute lymphangio-adenitis 
is suggested to designate the conditions. 

3 Records of General Surgical Service, Temple 
University Hospital. 


2. Serious infections follow trivial skin 
wounds in those whose occupations predis- 
pose to skin soiling with infected material, 
i.e., doctors, nurses, laboratory technicians, 
undertakers, or in the diabetic. 

3. The red skin lines running from a 
skin wound to the nearest tender lymph 
node is the primary symptom. 

4. The serious case shows, within two 
to six hours, rapid spread of local signs and 
a chill within the first thirty-six hours. 

5. To date no serum therapy has been 
brought forward of avail in the fulminating 
case, nor does the blood picture or the germ 
type aid us in prognosis. 

6. The Iymphnodes involved are fairly 
consistent in infections of the different 
body areas. 

7. A differential diagnosis between 
acute lymphangio-adenitis and acute 
thrombophlebitis is outlined. 

8. Sequels to be expected in infections 
of different body areas are presented. 

9. Primary local treatment is directed 
toward assisting those natural processes 
which the body calls forth to combat infec- 
tion, i.e., rest; large, wet hot compresses; 
no local meddlesome surger}' - . 

10. Plan of treatment of the sequels, i.e., 
palmar abscess, localized glandular abscess, 
diffuse purulent cellulitis, septicemia, is 
presented. Blood transfusion is the most 
reliable agent for septicemia, assisted by 
saline hypodermoclysis and intravenous 
glucose. 



HUMAN BITES 
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I T has been the experience of every sur- 
geon to see the severe infections which 
frequently follow wounds produced by 
human bites, or other injuries produced 
bj r human teeth. These wounds, usually 
on the hands, produce infections which 
tend to spread diffuse^ as phlegmonous 
processes, discharge a foul pus, yield slowly 
to treatment, and end not infrequently 
with deformities or amputations. 

It is possible to reduce the frequencj' and 
severity of these infections but to do so one 
must appreciate the factors responsible for 
the poor results. These are, the nature of 
the wound, the immediate introduction 
into it of organisms of a high degree of 
virulence under such conditions, and the 
anatomical relations of the areas most 
frequently involved. 

The wounds are usually of the penetrat- 
ing, puncture type with considerable de- 
struction of surrounding tissue because 
of the nature of the force used. It is well 
known that wounds associated with tissue 
death are more likely to become infected 
than the clean incised type, and so it is not 
surprising that the less common type of 
tooth wound which produces an avulsion 
is less frequently followed by a serious 
complication. 

Into these wounds are introduced a 
variety of organisms commonly found in 
the human mouth, such as Staphylococcus 
aureus and albus, streptococcus of various 
types, the fusiform bacillus and spirillum of 
Vincent’s angina, and numerous spiro- 
chetes. In numerous instances sj'philis has 
been transferred by the bite of an active 
luetic. The infection is rarely due to any 
single organism but is a true mixed infec- 
tion. The Vincent’s organisms and spiro- 
chetes when present are responsible for the 


foul smelling, gangrenous nature of the 
wound, and when their presence may be 
shown by smear or culture the outlook is 
serious. 

About 80 per cent of these injuries occur 
on the hands and fingers. The most com- 
mon place is over the metacarpophalangeal 
joint of the middle or index finger, and it is 
caused by striking the clenched fist against 
the teeth of another. At this point virulent 
mouth organisms may be implanted di- 
rectly into the subcutaneous tissues, ten- 
dons, subtendinous area or the joint. The 
anatomical arrangement here is such as to 
allow easy spread of infection in several 
directions. For an appreciation of these 
anatomical factors and the method of 
spread one is referred to the excellent work 
of Mason and Koch. The injection experi- 
ments of these investigators show the ease 
with which infection starting in the areas 
common^ involved in bites, spreads over 
and up the dorsum of the hand, distally 
along the fingers and anteriorly through 
the Iumbrical to the palmar spaces. 

The ordinaty surgical treatment of these 
has proved unsatisfactoty to most ob- 
servers. Because of this fact Bates was led 

to treat all bites by electrocauterization. 
The patient was given gas anesthesia and 
with the electrocautety enough tissue was 
destroyed to remove the entire tooth mark. 
The treatment was used early preferably 
but in some cases as late as the third and 
fourth day. The decrease in the incidence 
of infection was vety striking, in over 130 
cases severe infection occurred twice only. 
In a recent report Lowty calls attention to 
the excellent results obtained by Bates 
and while admitting the excellence of the 
method, commented on the difficulties in 
persuading patients to permit gas anes- 
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thesia to be given and the unavailability of 
both the anesthesia and the electrocautery 
in many instances. As a simpler method of 
treatment he recommends the careful 
cauterization of the wound with fuming 
nitric acid, followed by a flushing with cold 
water. The method is painful for a short 
time only and is easily accomplished. In 
122 cases treated bv this method the result 
was satisfactory in 97 per cent of the 64 
which were followed through. Another 
recent paper by Welch recommends the 
use of the electrocautery in deep wounds 
especially those involving the knuckle 
joint, and fuming nitric acid in the minor 
wounds. 

The author’s practice has been to use 
fuming nitric acid for cauterizing all bites, 
both human and animal. In those cases in 
which infection is already present when 
first seen, adequate incisions should be 
made. Most complications follow inade- 
quate drainage so it is important to plan 
the incisions with due regard for the anat- 
omy as revealed in the work of Mason and 
Koch. 

SUMMARY 

Human bites produce infections of an 
extremely virulent nature because of the 


type of wound, the organisms introduced, 
and the anatomical arrangement of the 
parts involved. 

These infections not only cause a great 
loss of time to the individual, but often 
cause loss of function in parts of the hand, 
amputations of digits and extremities, and 
occasionally death. 

The treatment outlined will reduce con- 
siderably the incidence of infection and 
reduce its severity when it does occur: 

1. Cauterization of all wounds thor- 
oughly with fuming nitric acid or an elec- 
trocautery. No attempt should be made to 
close the wound. 

2. All infected wounds must be carefully 
but radically incised without delay, unless 
marked lymphangitis is present. Following 
incision warm moist dressings should be 
used followed by irrigation with potassium 
permanganate 1:1000, hydrogen peroxide 
or other oxidizing solution. 
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T HE plastic surgeon is often confronted 
with conditions demanding the use of 
full thickness skin for reconstructive 



Fig. i. Condition before Grille graft was applied. 


and corrective purposes. Free grafts are not 
always successful and they leave unsightly 
scars on donor sites. The tubed pedicle of 
Gillies is almost uniformly successful but 
requires two or more operations, long 
hospitalization, uncomfortable immobiliza- 
tion and return to society is long deterred. 
It has been the practice of the writer, when 
the tube shall have served its purpose, to 
discard the proximal unused segment 
instead of replacing it in its original bed. 
In this way, a single longitudinal scar 
results, where replacement necessitates two 
and this also avoids an additional opera- 
tive procedure. Results of pinch grafts are 
not pleasing cosmetically, on either donor 
or recipient sites. 

Douglas has devised the “sieve graft,” 
which has been very satisfactory in the 


writer’s experience but the donor site is 
large and slow to heal and the dissection, 
leaving the islands of intact skin on the 
donor site, is tedious, slow and difficult. 
No undermining of adjacent skin is practi- 
cal, as it would result in covering the islands 
and defeat the object for which they were 
intended. Of course, it might be practical 
to leave a larger area of intact skin at the 
free edges of the graft, thereby making 
fewer islands and then undercut the donor 
site edges and partially close the wound. It 
would still be tedious and take much time 
to dissect around these several islands. 

So, in a effort to overcome these diffi- 
culties and objections, the author presents 
an original method and has called it the 
Grille graft. 

It consists of leaving one, two or more 
narrow parallel strips of skin on the donor 
site undisturbed to act as islands, estab- 
lishing centers from which healing begins 
to take place very early postoperative!}’. 

Very little, if any, allowance need be 
made for “shrinkage” of the graft during 
its application to the recipient site, in 
contrast to the “sieve graft” where it is 
recommended that the graft be about 
25 per cent oversized. This, of course, 
means the area from which the skin is 
taken, is larger and slower in healing. 

Surrounding edges of the donor site may 
be undermined to varying degrees, drawn 
toward the islands and sutured to them, 
thereby effacing a large area of the defect 
left by the removal of the graft. 

The recipient site is prepared in the usual 
way, removing exuberant granulations 
when necessary, applying hot pads and 
pressure to obtain as nearly complete 
hemostasis as possible. A pattern or 


' Read before the Brooklyn Surgical Society, December, H)3< 
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template may be made, after the recipient 
site shall have been prepared and applied 
to the donor site as an outline, then transfer 



Fig. 2. Diagram showing strips of skin left intact on 
donor site; a, graft; b, skin left intact on donor site. 


the full thickness skin and suture it care- 
fully in place, accurately apposing the 
edges. This leaves one, two or more 



skin undermined, slid and sutured to itself and to 
intact skin; s, skin left intact on donor site. 

“ventilated” areas, according to the size 
of the graft, to allow the escape of serum 
and air bubbles, when sea-sponge shall 
have been applied. 

Following is a typical case report 


A. S. age six years, colored male, was ad- 
mitted to St. John’s Hospital, Brooklyn, with 
extensive burns of the arms, abdomen and 



chest. The surfaces were tanned early and 
fairly good results were obtained except for two 



i 
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Fig, 5. Undermined skin edges sutured to islands on 
donor site, as shown in Figure 4. 

areas on the extensor surfaces of the left elbow, 
about 3 by 5 cm., which resisted treatment 
and skin grafting was elected. 

On May 29, 1936, Grille grafts were raised 
from the anterior surfaces of both thighs and 
transferred to the left elbow. Usual sea-sponge 
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dressing was applied to the recipient site and 
vaseline gauze to the donor sites. 

Healing progressed, the grafts having 
“taken” to such an extent that an older pa- 



Fig. 6. “Ventilated” areas of skin having been left 
on donor site; g, grilled graft sutured into recipient 
site; showing va, “ventilated areas.” 


April, 1937 

1. The ease with which the graft is 
raised; ten minutes is the usual time neces- 
sary to dissect a moderate sized graft with 
two openings; 



Fig. 7. Two Grille grafts sutured in place, as shown in 
diagram in Figure 6. 


tient might have left the hospital at the end 2. Partial closure of the donor site; 

of the fourteenth day. The wounds were 3 - "Ventilation” of the recipient site; 



firmly healed and all dressings removed at the 
end of twenty-one days. 

CONCLUSIONS 

The advantages claimed for this method 
are as follows: 


4. Rapid healing and presentable scars 
at both sites; 

5. Less restriction of the parts by 
immobilization, and shorter hospitaliza- 
tion; together with the advantages of the 
sieve, the tube and other full thickness skin 
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transfers, namely, prevention of subsequent where skin and superficial fascia are not 
contractures, as in flexor surfaces such as plentiful; 

the popliteal and axillary spaces; 7. The restoration of denuded areas on 



Fig. 10. A, Complete excision of all the scar tissue could not be accomplished because of its density and its 
extent from the forearm to the chest, hence the grafts were sutured to the surrounding areas of abnormal 
skin; b, end-result four months post operatively, showing almost complete extension and healed areas of 
donor site. 

6. Prevention of desquamation and scalp or skin, following the deep removal 
■“cracking” on extensor surfaces, such as of malignant growths; and 
the elbow, knee and other locations 8. -In indolent varicose ulcers. 
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T HIS paper is based on a series of 300 
consecutive cases of sufficient severity 
to warrant hospitalization. The entire 
treatment, both medical and surgical, is 
supervised by a small group of men who 
are on service throughout the year so that 
there is a continuity of treatment and 
method which works for the advantage of 
the patient. Many of our scar cases are 
hospitalized for several months at a time 
and we are thus able to carry out lengthy 
and time-consuming medical and surgical 
procedures without the usual interruptions 
which take place with a change of services. 
These cases have been personalty super- 
vised by the writer within the past three 
years. 

CLASSIFICATION OF BURNS 

The time honored classification of burns 
has been that of the first, second and third 
degrees, depending on the depth of the 
burn, from the superficial erythema to bleb 
formation and finally to destruction of the 
skin and the underlying structures; this 
however presents a very inadequate survey 
of a case. The location and extent of the 
burn is also of the utmost importance. In 
addition the following questions must be 
considered: Is the burn old or recent? Is it 
clean or infected? And if infected, what is 
the predominating organism? What is the 
age of the patient? Are there any complicat- 
ing factors such as senility, diabetes, 
alcoholism, epilepsy, heart or pre-existing 
kidney involvement? What caused the 
burn? Chemicals, flame, electricity, hot 
liquids, x-ray or radium, the sun? Are any 
special areas such as flexor surfaces, the 


eyes, mouth, throat, perineum involved? 
What is the condition of the patient on 
entering the hospital? Is he in shock, pain, 
dehydrated, toxic, emaciated? Does his 
urine show secondar}’ kidney changes? Any 
previous treatment? How much normal 
skin is left? What is the probable prognosis? 

A survey such as this, on the first ex- 
amination of a patient with any burn is 
important in outlining a course of treat- 
ment. To help in the standardization of our 
methods in so far as possible, the following 
chart was devised and is used in every case 
as an integral part of the record. Prior to 
this all our cases were photographed in an 
attempt to show the types and extent of 
the areas involved. This chart is more satis- 
factory for all these questions are answered, 
and the burned area can be accurately 
mapped out. 

TREATMENT, IMMEDIATE 

No attempt is made to discuss the 
merits of the various methods advocated 
for the treatment of burns, and the role of 
infection is so important that it will he 
taken up at some future time. Suffice it to 
say that the multitude of methods and 
medications, all effective in the hands of 
the individual worker, is indicative that no 
one treatment should be the “accepted 
one.” 

The following is the routine treatment in 
use on our service: On admission, measures 
are taken to relieve pain by the generous 
use of morphine or codeine or tincture opu 
in children. Shock is combatted by the 
administration of fluids by all available 
routes, the use of external heat and 
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stimulants. All clothing and debris are 10 per cent, gentian violet 1 per cent, tannic 
removed. Tetanus antitoxin is given. A acid 5 per cent and gentian violet 1 per cent 
complete debridement is done on the wards, combined, a tannic acid jelly, picric acid 

Name * » Age .Color 




Type: a. Recent Old 

b. Clean Infected 


Previous Treatment 
Pot. Infected 


Percentage: i° 2 0 3 ° 


Joints Special Areas Involved: Elbow. 

Fingers 
Axilla . . 
Neck.. 
Knee . . 
Other. . 


Cause: 


End Result: Died 

Healed 

Scarred. . . . 
Contracture 
Cosmetic. . . 
Functional . . 
Other 


Prognosis: 

Complications: 


Operations: Yes 
No. 


Fig. 1. Burn chart, Division of Plastic Surgery. 


anesthesia rarely being needed; the skin is 
cleaned; all ointments are removed and if 
acid or alkali burns are present, the oftend- 
ing substance is washed off with copious 
quantities of normal saline and then the 
appropriate antidote applied. 

The question arises as to what to appfy 
to the burned area. We have used the 
following, tannic acid from 5 per cent to 


ointment, silver nitrate solution 10 per 
cent, and irratdiaed petroleum, and a 
cod-liver oil ointment. Each is useful, none 
can be universally used. Our preference is 
for the freshly prepared tannic acid and 
gentian violet mixture. This is sprayed on 
the burned areas every fifteen minutes and 
dried with a hot air blower similar to that 
used in the hair-dressing establishments. 
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This is done for a period of two hours, then 
at longer intervals for the next twenty-four 
hours. A firm, soft coaguium is formed, 



Fig. 2. Hypertrophied contracted scar of anterior 
neck. 


often misleading due to concentration. A 
distinctly anemic patient from the stand- 
point of clinical observation may present a 



Fig. 3. Extensive unstable scar of back accompanied 

by contracted scar of axilla. 


pain is relieved, fluid loss is decreased, body 
heat is preserved and infection is mini- 
mized. The patient is at all times upon a 
sterile sheet, and is under an electric light 
cradle, where a constant temperature of 
99 degrees f. is maintained. 

The continuous intravenous administra- 
tion of fluids is useful in the early treat- 
ment of extensive burns and later, a high 
vitamin and high caloric diet is prescribed. 
Patients with burns of the chest and ab- 
domen are turned from side to side fre- 
quently, as allowing them to remain on 
their backs for weeks at a time predisposes 
to a hypostatic pneumonia, especially in 
elderly people. 

An extensive burn usually means a long 
period of hospitalization and the case 
should be treated as one would treat a 
chronic bedridden patient. Bed sores, etc., 
should be prevented. 

Anemia is a frequent complication in the 
extensively burned and the blood count is 


blood count which belies his phj r sical 
appearance. 



’ j 

Fig. 4. Hypertrophied contracted scar of face and 
neck. 

In such cases we favor the use of small 
indirect blood transfusions of 75 to 100 c.c.. 
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used early and frequently until there is a 
distinct improvement in the color of the 
skin and mucous membranes. The trans- 
fusions are usually supplemented by quartz 
light in tonic doses. 

Earlv skin graft is used if the flexor sur- 
faces about the joints are involved. These 
areas should never be allowed to heal by 
slow epithelization if there is any question 
of limitation of motion or loss of function. 
If so allowed, extensive deforming, con- 
tracting scars are the result; either the 
unstable parchment-like type or the hyper- 
trophied contracted variety. 

The time loss in these cases as compared 
to those grafted is considerable and the 
great responsibility of the surgeon, to 
the patient who has survived extensive 
burns, is the preventing of these deforming 
and incapacitating scars. 

It is important that skin grafting be 
performed before deep scarring takes place 
especially in such regions as the elbow, the 
popliteal space, the axilla, the anterior 
neck region and the fingers. Apparently 
insignificant burns, especiall} 7 of the hands, 
may be followed months later by contracted 
and distorted fingers. The well equipped 
ward should have several fracture beds on 
which vertical, horizontal and longitudinal 
tractions, with pulleys, can be erected. 

The ingenuity of the surgeon is often 
taxed to the limit, especially where children 
are concerned, for they are notorious for 
their ability to slip out of all sorts of casts 
and extension devices. 

Many weeks of this traction may be 
needed and it must be supplemented by 
massage and passive motion, etc., long 
after a cure is apparently obtained. 


The incidence of contractures, which 
have developed on our service following 
such procedures has been small. 

PROGNOSIS 

The prognosis except in cases obviously 
not dangerous must be guarded. Death 
from shock within the first forty-eight 
hours, occasionally occurs, especially in 
elderly patients. Children apparently well 
on the road to recovery, may suddenly 
go into convulsions and die. Diabetes, 
nephritis, etc., are very dangerous accom- 
panying diseases. 

The prognosis as to the limitation of 
motion, loss of function, etc., is the impor- 
tant one. The surgeon should see to it that 
the important regions mentioned should be 
guarded with the utmost care, in order that 
the afflicted patient may be returned to his 
world as nearly normal as possible. 

The accompanying photographs illus- 
trate some of the contractures resulting 
from long periods of epithelization. 

SUMMARY 

Not enough stress has been laid upon the 
prevention of contractures following burns. 

The location of the burn is often more 
important than the degree. 

Early skin graft should be performed in 
all extensive burns. 

The primary survey in which the loca- 
tion of the burn and the amount of normal 
skin remaining are determined and are all 
important. 

To prevent contractures not only must 
mechanical appliances be used, but a long 
follow-up period of massage, active and 
passive motion, etc., is necessary.Thismust 
be continued long after the burn has healed. 
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TREATMENT OF BURNS WITH BRILLIANT GREEN 

Joseph K, Narat, m.d. 

Attending Surgeon, St. Elizabeth’s Hospital 
CHICAGO, ILL. 

T HE treatment of burns underwent Norton and Davis 9 state that brilliant green 
great changes in the last decade and is the most active dye the} 7 found, as far 
is now dominated by the use of tannic as bacteriostatic action on Streptococcus 
acid, either the original Davidson method 1 viridans and pneumococcus is concerned, 
or one of the numerous modifications. Baccal 10 revived the interest in brilliant 
Taylor 2 recently called attention to the green by recommending its use in minor 
misuse of tannic acid in milder, “second surgery, in preoperative preparation of the 
degree” burns, as many of the epithelial skin, in sterilization of the hands, catgut 
cells that might take part in the repair of and surgical instruments and treatment of 
the denuded area, are “tanned” by the burns and certain external eye diseases, 
treatment and repair is thus delayed. such as blepharitis. In 1931 the writer 11 

It is not the intention of the writer to olfered a clinical stud} 7 of the value of bril- 
detract from the value of the tannic acid liant green as a local antiseptic. In 1934 
treatment but the method has its Iimita- he also reported a large series of various 
tions. Aldrich 3 suggested the use of a 1 per pyogenic conditions favorably treated with 
cent solution of gentian violet which de- brilliant green. Morrow 12 uses a mixture of 
v stroys germinal epithelium to a lesser ex- 1 per cent gentian violet and 1 per cent bril- 
tent than tannic acid and does not cause liant green in a 50 per cent alcoholic solu- 
the severe local reaction encountered after tion for the tinea-like condition between 
“tanning.” De Hart 4 reported favorable the webs of the toes. Brind 13 highly recom- 
results obtained with this method. Another mends brilliant green for the treatment of 
anilin dye, brilliant green, has been found pyodermia, furunculosis, deep trichophyto- 
still more efficacious. sis, folliculitis, scabies, and eczema com- 

Krumwiede and Pratt 5 studied the plicated by pyogenic infections. He uses 
bacteriostatic effect of this dye and found aqueous or alcoholic solutions, powders or 
that the inhibition of growth has been most pastes containing brilliant green. Ryles 14 
evident among the Gram-positive bacteria, found that injections of “ Bonney’s Blue 
Ligat 6 reported very satisfactory results which consists of brilliant green and crystal 
with this dye. Browning et al. 7 recom- violet, are at least as effective in leprosy 
mended the use of brilliant green for treat- as chaulmoogra oil. Korytkin-Novikov 3 
ment of infections caused by the cocci treated 48 burn cases with brilliant green; 
group; they found the bactericidal power in 31 a second degree burn was present; a 
of the dye to be considerably lower toward complete regeneration of skin was ob- 
Bacteria coli. Kligleri in an extensive study tained. In 6 deep burns an elastic, movable 
at the Rockefeller Institution found brif- scar resulted. The hospitalization time 
liant green an effective antiseptic in the was markedly shortened. Kozdoba 16 in- 
following dilutions: fected artificially produced wounds in 

B.acrogcncs ,00,000 animals with Bacterium coli, streptococcus, 

B. coli. 675*000 staphylococcus, Bacillus pyocyaneus and 

B. typhosus 1- 510, 000 tetanus bacillus and compared the effect of 

B.’ sXilis ow,’ooo brilliant green, pyoctanin, rivanol, tincture 

S. aureus 4,000,000 of iodine, bichloride of mercury, hypertonic 

54 



New Sun* ns Voi- XXXVI, No. i 


Narat — Burns 


American Journal of Surgery 


55 


solution of sodium chloride and sodium 
acetate. Rivanol, brilliant green andpyoc- 
tanin were found to be the most effec- 
tive drugs. A pharmaceutical company 
informed the writer that it began using 
brilliant green in March, 1930, in the 
manufacture of smallpox vaccine. The 
product carries a much lower amount of 
organisms per centimeter than the maxi- 
mum required by government regulations. 
Ingram 17 praises the use of a mixture of 
hydrogen perchloride and brilliant green 
in the treatment of sycosis. Nakashima is 
found injections of brilliant green into the 
peritoneal cavity to be harmless. Kline 19 
studied the toxicity of brilliant green for 
certain bacteria; he presented a method by 
which it seems possible to determine the 
bacteriostatic titer in a given sample of 
brilliant green. 

Brilliant green chemically is a diamino- 
triphenylmethane compound. The product 
is a green powder, soluble in water and 
alcohol. The aqueous solution is not stable 
and should be freshly prepared. Brilliant 
green offers the following advantages in the 
treatment of burns: 

1. Great inhibitory power toward the 
common pathogenic microorganisms; 

2. Rapidity of action; 

3. No deleterious effect on phagocytosis 
and other defensive processes of the 
organism ; 

4. Absence of irritating effect; and 

5. Stimulation of granulation tissue. 

All these properties make brilliant green 

very desirable for the treatment of burns. 
The only disadvantage seems to be the 
staining propert} 7 of the dye. The stains 
may be removed from cloth by the use of a 
solution containing 90 per cent alcohol and 
10 per cent dilute hydrochloric acid. Stains 
can also be removed by immersing clothing 
in a solution prepared by dissolving about 
200 gm. of sodium perborate in 50 liters of 
hot water. After immersion the solution 
should be brought to a boiling point and 
allowed to boil for approximately one- 
half hour. If any stains still remain, the} 7 
can be easily removed by applying good 


soap or soap powder directly to the stained 
spots, then thoroughly rinsing and drying 
the clothing. Another method is as follows : 
to every 4 oz. of hot soap solution add 
one tablespoon of hydrogen peroxide; im- 
merse clothing and leave for some time in 
hot solution; rinse well in cold water and 
dry. The stains on the hands can be re- 
moved by vigorous rubbing with alcohol. 

In treating burns with brilliant green, 
the surrounding skin is painted with a 
1 per cent solution of brilliant green in 
60 per cent alcohol. After the customary 
toilet of the wound, the burned area is 
painted with a freshly prepared 1 per cent 
aqueous solution of brilliant green. Alco- 
holic solution is not advisable for the first 
treatment because it produces a smarting 
sensation. After three to five days, when 
the initial pain has subsided, the alcoholic 
solution can be used. The burn is covered 
with a thin layer of gauze. The applications 
are made once or twice a day, according 
to the amount of secretion. After a few days 
the alcoholic solution is substituted by a 
brilliant green jelly, which consists of a 
1 per cent pure brilliant green in a water 
soluble jelly base of gum tragacanth. This 
jelly is allowed to dry on the wound for 
five to ten minutes and is then covered with 
a thin layer of gauze coated with sterile 
vaseline. This precaution is necessary, as 
otherwise the gauze adheres to the jelly 
and the change of dressing might be pain- 
ful. The gauze is changed every two to 
four days if there is any secretion. Gener- 
ally, however, no change is required for 
several days because the jelly forms a soft, 
flexible crust which has a dehydrating 
effect. 

It goes without saying that the custom- 
ary procedures to combat an existing shock 
are carried out; the usual systemic treat- 
ment is employed. If the patient is hospital- 
ized, the burn is not covered with dressing; 
a light bulb is placed in the cradle. 

As compared with the tannic acid treat- 
ment, this method offers the following 
advantages : 

1. No frequent spraying is required. 
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2. The wet, oozing areas become dry 
without any chance of accumulation of pus 
under the eschar. 

3. Brilliant green does not destroy the 
germinal layer but, on the contrary, it 
stimulates granulations. 

Large series of comparable cases with 
deep burns must be treated with tannic 
acid or brilliant green to establish their 
relative values. In the treatment of second 
degree burns brilliant green seems to be 
superior to tannic acid in view of the fea- 
tures mentioned. 

SUMMARY 

Brilliant green offers the following ad- 
vantages in treatment of burns: 


r. Inhibitory power toward the common 
pathogenic microorganism; 

2. Rapidity of actions; 

3. No harmful effect on phagocytosis 
and other defensive processes of the 
organism; 

4. No irritating effect; and 

5. Stimulation of granulation tissue. 

As compared with the tannic acid treat- 
ment, this method offers the following 
advantages : 

r. No frequent spraying required; 

2. The wet, oozing areas become dry 
without any chance of accumulation of pus 
under the scab; and 

3. Brilliant green does not destroy the 
germinal layer but, on the contrary, it 
stimulates granulations. 
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INFECTIONS OF HEAD 

Reynold Erskine Church, m.d., f.a.c.s. 

Assistant Professor in Surgery, New York Post-Graduate Medical School of Columbia University; Assistant 

Visiting Surgeon, Bellevue Hospital 

NEW YORK 


T HE frequency with which small in- 
juries and infections of the head have 
progressed to a degree of severity that 
will cause either death, loss of an important 
structure or a disfiguring scar has caused 
surgeons for many years to search out the 
pathways of bacterial extension so that 
more efficient therapy could be undertaken. 
Unfortunately, very little of this informa- 
tion has been available in the literature and 
it is only in recent years that detailed 
anatomical studies have made possible 
clear explanations. 

Any discussion of so grave and compre- 
hensive a subject, which must be made 
within a limited time, will of necessity be 
limited in its scope to the more important 
factors involved and many of the less grave 
types of infection .cannot be touched upon. 
In this paper, no attempt will be made to 
discuss infections involving the field of the 
otolaryngologist or ophthalmologist.. Also, 
in spite of the fact that infection of the 
neck may be the result of extension from 
the head and vice versa, no discussion of 
these neck infections or anatomy will be 
undertaken except as it is necessary to 
clarify extension of infections in structures 
found in the face and cranium. 

Historians have produced evidence that 
clinicians of ancient time were aware of the 
seriousness of this condition and transla- 
tions of their writings are of great interest 
in the light of our modern knowledge. An 
ancient Egyptian Papyrus of about 1600 
b.c. contained 48 case histories, mostly 
dealing with head injuries and infection. 
It clearly described the resultant complica- 
tions so common to modern surgeons. Hip- 
pocrates published a treatise on “Wounds 
of the Head” about 400 b.c. In this manu- 
script he advised the use of wound irriga- 
tions by wine and clean water, the latter 


preferably boiled. He also suggested the 
close approximation of wound edges and 
gave the first description of healing by first 
and second intention. He also described 
many of the complications of head injuries 
and infections. 

It seems best for purposes of clarity to 
divide this topic under two main headings; 
(1) the anatomy of the parts; and (2) the 
source and types of infections with their 
treatment. This will allow a fairly complete 
discussion of the important fundamentals 
to be taken up early so that they can be 
referred to later. 

ANATOMY 

Infections involving tissues of the head 
may spread to contiguous structures by 
one or more of three routes; (1) b}' the 
lymphatic system with its drainage of the 
involved parts; (2) by the vascular system 
in which both the arterial supply and the 
venous drainage are important and (3) by 
anatomical continuity. This anatomical 
discussion must necessarily be brief but a 
knowledge of it is of paramount importance 
for no understanding treatment can be 
undertaken without it. 

The lymphatic vessels which drain the 
scalp and face are both numerous and 
complete and infections are alwa} r s accom- 
panied by glandular involvement. This is of 
great value as it often directs attention 
to the area in which the infection first 
starts before it is otherwise apparent. 

The scalp is drained posteriorly by 
vessels that terminate either in lymph 
glands which lie superficial to the mastoid 
part of the temporal bone, or in occipital 
lymph glands which lie in the neighborhood 
of the superior nuchal line. Anterior!}' 
these vessels end either in glands which are 
embedded in the superficial surface of the 
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parotid gland or in the superficial and deep 
cervical groups. The area above and about 
the ear is drained to the posterior auricular 
glands. 



Fig. x. View of skull showing important bony land- 
marks and she of incisions for closed spaces; 1, 
superior temporal line; 2, site to drain extravasa- 
tions beneath galea and occipitalis muscle; 3, su- 
perior nuchal line; 4, site of incision to drain 
parotid space; 5, line of incision to drain masseter 
space; 6, ramus of mandible; 7, drainage site for 
luccinator space; 8, body of mandible; 9, zygo- 
matic arch; 10, site of incision to drain temporal 
pouches. 

The face has several minor groups of 
glands which in turn empty into larger 
chains. The deep and superficial vessels 
from the region of the nose and cheeks 
accompany the angular and facial veins and 
end in the submaxillary gland. 

The vascular system of the head is very 
complete and tends to give every part a 
very rich supply and to provide in health a 
most adequate venous drainage. The end 
arteries anastomose freely both with similar 
vessels across the midline and with their 
neighbors. This allows ligations to be 
carried out on many of even the larger 
vessels without depriving tissues of their 
nutrition. In the scalp and superficial 
temporal region the vessels all enter from 
the periphery passing into the superficial 
fascia after piercing the deep fascia of 
adjacent regions. As a consequence of this 
arrangement, large flaps of the scalp may 
be torn from the center towards the margin, 
but so long as they remain attached at the 
periphery, there is no serious interference 
with their source of vitality and, if cleaned 


and replaced, healing occurs rapidly and 
satisfactorily, sometimes even without 
drainage. On the face the overlying skin is 
firmly attached to the underlying muscles 
by subcutaneous tissue. This network of 
fibers in turn envelops the arteries and 
veins and interferes with their normal 
ability to collapse and clot. Because of this, 
bleeding from a lacerated or eroded artery 
is prone to be profuse and continuous until 
firmfy secured. 

It is, however, in our newer knowledge of 
the anatomy of the venous system that 
explanations have been made for some of 
the peculiar extensions of infections in the 
face. The veins of the face and scalp accom- 
pany arteries of like name and normally 
drain the entire area without difficult}'. The 
veins of the face present a unique anatomi- 
cal situation for their lack of valves allows 
a back flow when there is an obstruction. 
Therefore, pressure from edema or exudate, 
or a thrombophelitis which would obstruct 
the facial vein or its tributaries, would 
reverse the current of blood. This imme- 
diately becomes a most serious problem 
for, as a result of the anastomosis of the 
angular vein with the superior ophthalmic, 
this reversed current will result in infection 
being carried through the superior ophthal- 
mic into the cavernous sinus resulting m 
meningitis, sinus thrombosis or bacteriemia. 
Infections about the upper lip, lower por- 
tion of the nares and adjacent cheek are, 
therefore, always in danger of developing 
these highly fatal complications. 

The ease with which bacterial exudates 
pass from one area to another or are 
limited to a restricted space leads us to a 
most important anatomical study. For 
these limitations are caused by muscular 
attachments and fascial planes. The en- 
closed glands, muscles or bones are of 
secondary importance as their reactions 
can easily be noted, but their point of 
dependent drainage would be unknown 
without a knowledge of the space within 
which they are defined. 

A correct knowledge of fascial planes 
now plays an important role in clinical 
medicine for these planes exert pressure on 
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swellings that occur in organs which they 
envelop and thereby influence the shape of 
these swellings as well as control the path- 
way of suppuration into contiguous parts. 
Singer, by means of a new type of dissec- 
tion, and Coller and Yglesias, by pains- 
taking and laborious efforts have added 
greatly to our knowledge of these fascial 
attachments. 

The fascia of the head is best divided for 
description into superficial and deep layers. 
The superficial fascia is a connective tissue 
covering for the face and cranium which 
differs according to the particular region. 
On the cranium it contains numerous 
fibrous septa which connect it with the 
skin and underlying galea aponeuratica. 
For this reason, incised wounds do not gape 
and swelling and suppuration are limited. 
On the face, it sends these same septa into 
the muscles of expression which are sub- 
cutaneous and firmly attached to the 
overlying skin. 

There is no true deep fascia of the 
cranium but it has a definite fascial space 
or pocket in which infection spreads. This 
is in the loose areolar tissue that lies be- 
tween the galea and the pericranium. This 
space is formed; laterally, by the attach- 
ment of the firm dense galea aponeurotica 
along the superior temporal line and about 
the mastoid bone; anteriorly, but its asso- 
ciation with the frontalis muscle whose 
fibers in turn blend with those of the 
orbicularis oculi; and posteriorly, by its 
association with the occipitalis muscle that 
arises from the superior nuchal lines and 
by its own attachment to the nuchal lines. 

Description of the fascial planes of the 
face is most difficult, without the aid of 
anatomical specimens. If, however, one 
will visualize a skull with muscles, glands 
and overlying tissues removed so that only 
the fascia remains a clearer conception can 
be obtained as to the limitations of these 
spaces. Since the fascia envelops the 
superficial masticatory muscles, the buc- 
cinator muscle and the salivary glands, the 
compartments formed have received similar 
names. The fascia which covers the buc- 
cinator muscle is called the buccopharyn- 


geal. This fascia is actually distinct and 
firm only along the posterior border of the 
buccinator muscle. There by its firm 
attachments to the periosteum of the 
mandible slightly anterior to the angle 
of the jaw it forms a compartment which 
limits infections of the body of the mandi- 
ble from extending backward. 

The fascia which envelops the superficial 
masticatory muscles is divided on their 
anterior surface by the zygomatic arch into 
two parts; the parotideomassctcric and the 
temporal fascias. The temporal fascia 
springs from the superior temporal line 
above and after slitting into two layers, 
extends downward to become attached to 
the zygomatic arch on two planes. The 
deeper layer forms the outer covering for 
the temporal muscle and thus with the 
skull as a medial boundary, creates a deep 
temporal space. The two layers and their 
attachments form the superficial temporal 
space. These two layers fuse and again pass 
downward on the anterior surface of the 
masseter muscle to fuse in the neck with 
the cervical fascia. This temporal fascia, 
therefore, forms the anterior boundary of 
the masticator space and at the same time 
the posterior boundary of the parotid space. 

The parotid space, or the compartment 
in which the gland is enclosed is formed 
internally by the fascia overlying the 
masseter muscle and externally by a thick 
fascia which originates from the zygomatic 
arch and extends downward to fuse with 
the superficial layer of the deep fascia in 
the neck. The external layer sends numer- 
ous septa into the gland substance and 
thus associates it with the capsule. Ante- 
riorly and posteriorly these fascias fuse to 
complete the space. 

SOURCE AND TYPE OF INFECTIONS 

Infections gain access in general to the 
face and cranium by two pathways; < i) by 
means of preliminary trauma which not 
only devitalize tissue and provide a rent in 
the protecting skin but actually carry the 
bacteria into the wound; ( 2 ) through small 
cracks or openings in the skin itself, by 
means of which streptococci and staph vlo- 
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cocci as well as contagious organisms gain 
entrance. In a few instance as, for example, 
parasites, the infections gain entrance by 
some other portal. Glandular enlargement 
and suppuration are in reality a secondary 
infection as they are the result of bacteria 
being deposited by' the lymph vessels from 
a primary focus. 

The various types of infection can best 
be discussed by describing particular known 
diseases. Perhaps the most common infec- 
tions of the head are those in which 
staphylococci enter small cracks or infect 
hair follicles or blackheads. These result in 
furuncles and boils. They of themselves are 
of small concern but when the surrounding 
tissue becomes involved in the form of 
cellulitis, particularly when they are situ- 
ated about the nose and upper lip, they 
present a most grave problem and progno- 
sis. For it is in this situation that thrombo- 
phlebitis occurs in the facial vein with a 
reversed current carrying bacteria into the 
cavernous sinus. This cellulitis, once it 
develops, must be differentiated from 
erysipelas, but this is usually easy' because 
its original site is lower down in the face, 
and it has a deep brawny edema without 
definite outline and much pain or tender- 
ness. Treatment of this condition should 
start conservatively. The pustule or fu- 
runcle should never be tampered with or 
squeezed. Wet dressings should be used in 
early cellulitis. Once however, marked 
reaction and swelling are apparent, a small 
incision should be made to evacuate the 
collected exudate. If the infection continues 
and a thrombophlebitis is assuredly pres- 
ent, ligation of the angular vein may be done. 
However, the use of conservatism plus the 
occasional use of radium packs and x-ray 
irradiation seems the advisable procedure. 
Infections of hair follicles in the scalp, 
particularly in elderly people who are 
weakened by some systemic condition, 
often become serious problems. The occip- 
ital region is the site most commonly 
involved. The ease with which the infection 
spreads soon allows a small furuncle to 
develop into a huge carbuncle. This car- 
buncle is typical in that it involves the 


tissues down to the muscle and its extension 
is only to contiguous tissues. This knowl- 
edge is important in the treatment for if 
surgery is to be employed all the infected 
tissue must be removed by a circumscribing 
incision. This operation must take out all 
tissues down to the muscle. The use of 
foreign proteins such as horse serum and 
boiled milk are of great value when con- 
servative treatment is undertaken. The 
technique of applying them is the same as 
used in local injections with bacteriophage. 
This will be described later. Boils of the 
lower lip are not considered so dangerous 
as they rarely cause any involvement of 
the venous flow. They do tend to cause 
involvement of the submental and sub- 
maxillary glands which may need to be 
incised. Their treatment then is early 
conservatism plus drainage when the infec- 
tion becomes localized. 

Erysipelas with its red flush, raised 
irregular edge enclosing islets of normal 
skin and usually 1- with blisters on the in- 
flamed area is a frequent finding. This 
disease is caused by a highly contagious 
bacteria, the Streptococci erysipela, gain- 
ing admission into the skin itself through 
some abrasion or crack. When typical, this 
raised indurated area takes on the shape 
of a butterfly with the nose and the area 
between the eyebrows forming the body 
and extensions on the cheeks, forehead and 
about the eyes forming the wings. It may 
be unilateral. The eyelids often tend to 
become markedly swollen. When the fids 
and forehead are involved, suppuration fre- 
quently occurs. This exudate tends to 
burrow into the adjacent tissues and as its 
progress upwards is limited by the close 
attachment of the frontaiis muscle to the 
overlying skin and by the attachment of 
the galea aponeuratica along the superior 
temporal line it tends to extend laterally 
into the superficial temporal space so that 
in many cases counter drainage must be 
carried out as far back as the auricle. The 
treatment of erysipelas is still varied. 
Specific antitoxin in io c.c. doses should be 
given intramuscularly' for six days unless 
the temperature breaks. The face should be 
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covered with warm magnesium sulphate 
or boric acid compresses. Ointments should 
be used on the lips and nose to prevent 
cracking and the general health should be 
stimulated. X-rays and the ultra-violet 
lamp have been applied directly to the 
local lesion but have not given very start- 
ling results. The general health must be 
carefully observed and protected. Abscess 
formations must be watched for and 
drained. 

Another fairly common infection is that 
where the lymphatics of the dermis are 
involved. This is called impetigo contagiosa. 
It is characterized by scab-like lesions 
which are readily transplanted by scratch- 
ing. These lesions should be removed with 
a scalpel or forceps, the tissues washed 
with green soap and then either painted 
with iodine or covered with ammoniated 
mercury ointment. 

It is not possible in this short paper to 
discuss such infections as lupus, tubercu- 
lides, primary, secondary and tertiary 
syphilides, and actinomycosis, but it is 
well to remember that they all occur. They 
often spread rapidly and are not usualfy 
limited by fascial planes. It is also well to 
remember that actinomycosis is excellently 
treated by radium. Acne and tinea occur 
but they are dermatological problems. 

Inflammation of lymph nodes which may 
result in abscess formation is usually 
secondary to some septic focus. Those 
most commonly involved are the pre- 
auricular glands found over the parotid, the 
occipital and the submental glands. Con- 
servative treatment is best and resort to 
surgery should not be done until definite 
localization has occurred and pus is 
obviously present. This can be determined 
by a softened area and the presence of 
fluctuation. Drainage through a small inci- 
sion as near as possible to a normal skin 
fold will usually suffice. It is always well to 
search out the primary focus and treat it. 

Acute suppurative parotitis is a severe 
and grave condition accompanied by great 
pain and marked swelling, and later edema 
of the eyelids. This pain is due to the dense 
fibrous covering of the gland which so 


completely walls it in that even fluctuation 
can not often be detected until death from 
sepsis may occur. In debilitated patients it 
may be a bilateral infection and then it has 
a grave prognosis and is usually a terminal 
event. 

Infections of the parotid gland may 
result from the obstruction of its duct by a 
calculus or edema or more frequently as a 
spontaneous complication of operation. 
The gland may also be infected by rupture 
of an abscess in an adjoining fascial space 
either deep or lateral to it. Why infections 
occur in the parotid glands as a complica- 
tion of operation is still unknown in spite of 
the various theories that have been ad- 
vanced. However, most authors agree that 
bacteria enter the gland either by passing 
through Stenson’s duct or through the 
blood stream. 

This condition usually occurs in patients 
who become markedly dehydrated, seri- 
ously ill and have poor oral hygiene, 
following severe abdominal and genito- 
urinary operations. It is prone to follow a 
dry mouth, the result either of improper 
fluid intake or the drying up of salivary 
secretion as a result of drugs. 

The diagnosis is usually easy because of 
the severe pain and swelling and the char- 
acteristic edema of the eyelids. However, 
early in the disease, abscesses pointing near 
the gland from surrounding spaces must be 
ruled out for rupture of an abscess, either 
in the masticator space which is posterior 
to the gland or the rupture through into 
the gland of a peritonsillar abscess which 
points ordinarily in the lateral pharyngeal 
space, may simulate it. 

Prevention of this condition should be 
the goal of all surgeons and following opera- 
tions measures which aim to stimulate 
salivary secretions should be undertaken. 
Frequent mouth irrigation, the use of 
chewing gum, rock candy and all day 
suckers are of great value. 

However, once the diagnosis has been 
made, active treatment must be instigated. 
Hot or cold applications are advocated 
depending on which one is best tolerated 
by the patient. Conservatism in the first 
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few days seems indicated. X-rays and 
radium packs are now accepted treatment 
during this period and probably afford 
more relief and result in more cures than 
any other method. If, however, on the third 
day definite improvement is not noted, 
drainage is imperative. The technique 
described by Blair, although radical, is 
adequate. The incision “starts two centi- 
meters in front of the ear and then down- 
ward to behind and below the jaw. A flap 
of skin and superficial fascia is stripped off 
the whole gland and its parenchyma punc- 
tured and torn in numerous places.” The 
gland substance should never be cut with a 
knife as the facial nerve would be injured. 
The deep portion of the gland and its 
posterior surfaces can be exposed by elevat- 
ing the lower pole. 

Wounds of the face and scalp, when they 
involve the deeper layers, tend to become 
infected. This infection is then limited only 
by the facial or muscular attachments. 
Incisions to drain suppurative accumula- 
tions should parallel their limiting attach- 
ments. Deep wound infections of the scalp 
tend to extend beneath the galea and point 
posteriorly along the superior nuchal lines 
because their lateral extension is limited by 
the attachment of the galea to the superior 
temporal lines. 

A wound infection or a ruptured abscess 
in the superior or deep temporal space will 
usually point just above the zygoma and 
incision should be made at this point. When 
the infection extends downward into the 
masticator space or when this area is 
primarily involved, pointing occurs at the 
anterior border of the muscle and this 
region should be used for drainage. 

In the description of the treatments used 
in the various infections discussed, bacterio- 
phage has not been mentioned. This is 
because its place has become so important 
in the treatment of furuncles, boils and 
carbuncles of the head that it deserves 
special space. MacNeal has contributed 
much to the action and uses of bacterio- 
phage and is now even more enthusiastic. 
He believes from his experience that all 
furuncles and carbuncles of the head due to 


staphylococcus should be treated with 
bacteriophage routinely and that surgical 
incision should be delayed until it has been 
given a trial. It is well to remember that if 
this form of treatment is to be used it 
must be done thoroughly with the correct 
phage or no benefit can be expected. 

The procedure that has proved most 
successful is, (i) to inject 2 c.c. of the 
bacteriophage intravenously each day; (2) 
to needle the area around the furuncle or 
carbuncle with enough bacteriophage to 
blanch the skin at each injection; and (3) 
when the infection has pointed and opened 
to actually flush through this opening from 
the outside areas large amounts of the 
bacteriophage. A stock staphylococcus 
phage is used until the specific one is 
obtained from cultures taken when the 
patient was first seen. 

SUMMARY 

1. Mention is made of the historical 
knowledge of head infections. 

2. The anatomy of the vascular system 
with its abnormalities is described. 

3. The attachments of muscles and 
fascia of the head are described and the 
effect they have on limiting the extension 
of infections is discussed. 

4. Common infections are described and 
their treatment outlined. 

5. Bacteriophage in the treatment of 
head infections is described. 
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K NOWLEDGE of the nature and char- 
acteristics of malignant lesions of 
every kind has steadily increased as 
the pathologists press forward in research, 
and progress in the treatment of these le- 
sions should follow the increase in defi- 
nite knowledge of their nature and 
characteristics. 

Ever since Broders established his classi- 
fication of tumors into Grades i, 11, in and 
iv on the basis of the degree of differentia- 
tion it has been possible for the practitioner 
in charge of cancer cases to know, before 
beginning treatment, (i) what kind of a 
tumor it is, (2) what is its degree of malig- 
nancy, and (3) whether it is radiosensitive 
or radioresistant. 

This definite knowledge should put an 
end to the automatic application of .one 
kind of treatment for all cases. Obviously, 
the radiosensitive tumor (Grade in or iv) 
should not be excised b} r scalpel and the 
radioresistant tumor (Grade 1 or 11) should 
not be treated by x-ray or radium. 

In our opinion the office use of the micro- 
tome represents the greatest step forward 
in the treatment of cancer that has been 
taken in a decade. As proved by the work 
of William C. MacCarty, of the Mayo 
Clinic, this procedure in immediate diag- 
nosis is so perfected that within five min- 
utes from the time the biopsy specimen is 
taken the tissue can be frozen, a stained 
section placed under the microscope, and 
the pathological diagnosis and classification 
definitely established. 

Since the announcement of this impor- 
tant advance the writer has had in his office 
a microtome and a tank of carbon dioxide 
for the making of frozen sections. By the 
biopsy electrode it is now a simple matter to 
remove a cube of tumor tissue, and I have 
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yet to see any unfortunate results attribut- 
able to biopsies made in this way. It does 
not require a great deal of pathological 
knowledge or experience to be able to dis- 
tinguish a highl} r differentiated adult, 
squamous, radioresistant tumor from an 
anaplastic, radiosensitive tumor (Fig. 1). 

Fortified b3 r full knowledge of these 
recent advances in cancer technique, the 
surgeon will lose no time in referring for 
irradiation every case of anaplastic, radio- 
sensitive tumor, except the basal cell 
epitheliomas. He will follow this irradiation 
with electrosurgical removal of the res- 
idue of malignant tissue, should any 
remain. 

Since the fully differentiated, adult, 
squamous cell carcinoma is radioresistant 
it must be given repeated doses, or a 
cauterizing dose, which causes it to break 
down and slough. By electrosurgery, the 
surgeon can destn^ and remove in a single 
treatment, covering only a few minutes, a 
lesion the successful irradiation of which 
would require many weeks. 

Mindful of the subject assigned him, 
“Malignant Tumors of the Head,” the 
writer would, first, indicate briefly certain 
facts which bear upon the applicability of 
electrosurgery to office cases. 

Because each of the three currents is easy 
of application and is clean in its results, 
each has an especial usefulness in office 
work. 

The lightest current, the monopolar or 
desiccating, is the one most often used. For 
the removal of angiomas, papillomas, warts, 
moles, pigmented nevi, fibromas, leuka- 
plakia, polypi, epuli and other blemishes 
this is of all treatment methods the one of 
choice. 
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Removal can be begun and finished in a penetration, it is so completely under the 
single application. control of the trained operator who knows 

In proper use, under local anesthesia, his machine and the characteristics of the 



Fig. 1. Microscopical pictures illustrating difference between a. Grade i fully differentiated, squamous cell 

carcinoma, and, n, Grade iv, anaplastic carcinoma. 


desiccation is painless; its sealing of super- 
ficial blood vessels prevents hemorrhage 
and produces a minimum of secondary 
reaction. There is, therefore, a superior 
cosmetic result with none of the scarring 
which follows scalpel excision. Because the 
neoplastic tissue is removed as a dead mass, 
however large or small it may be, the 
possibility of recurrence and metastasis is 
lessened. 

For a long time the teaching was that 
such superficial lesions, such “blemishes,” 
should be let alone until the } 7 became ac- 
tive. Since the perfection of the surgical use 
of the monopolar current, however, it is 
clear that by removal of “precancerous 
conditions” it is possible to prevent their 
becoming active. 

The second electric current used in 
surgery is the bipolar or coagulating cur- 
rent. In tissue treated by this current the 
cell outline is lost, the elements being fused 
into a structureless, homogeneous mass. 
The result is coagulation necrosis. Although 
this current is applicable to lesions calling 
for more extensive destruction and a deeper 


current that it may be used in office routine 
for the treatment of many cases which 
would otherwise need hospitalization. 

The third electric current used in surgery 
is the cutting current. Its perfection was 
reported by the writer to the Surgical 
Section of the New York State Medical 
Society, meeting in Rochester, in April, 
1924. 

We may say here merely that the quali- 
ties inherent in the other currents -the 
monopolar or desiccating and the bipolar or 
coagulating — give to the patient treated by 
the cutting current, the endotherm knife, a 
great measure of protection against shock, 
against hemorrhage and against the threat 
of recurrence or metastasis. It seems 
scarcely necessary to emphasize the fact 
that these qualities very especially adapt 
electrosurgery to office use. Let me ilhiS' 
trate by the case of M. M. a patient of the 
Cornell Clinic. 

Case i. The patient was a young woman of 
twenty-five } 7 ears who was suffering from a 
cerebelliform melanoma of the scalp (Fig. 2A). 
The lesion was growing and its immediate 
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excision was advised. Melanoma is one of the tissue remains. There is reason to believe 
most virulent and highly malignant lesions, but that the gradual absorption of this remain- 
as it is known to be radioresistant, irradiation ing bit of coagulated tissue which goes on 



Fig. 4. Fig. 5. 

Figs. 4 and 5. Fibro-angiosarcoma of scalp before excision by elcctrosurgery. 


should not be prescribed. The choice of means 
of removal lies between the scalpel and the 
endotherm knife or cutting current. Any* 
surgeon who has had experience with scalpel 
excision of melanomas will wish to use the 
other method. 

On March 20, 1924, under local anesthesia, 
the cutting current excised the lesion without 
hemorrhage. The sutured wound healed by 
primary union and the result was a smooth, 
pliable scar (Fig. 2 b). 

Examination established the diagnosis of 
cerebelliform melanoma of the scalp (Ewing). 
The photomicrograph of the lesion (Fig. 3) 
shows widespread distribution of melanin 
granules. 

The patient lived more than seven and one- 
half years and died in one of the larger hospitals 
of the city following a pneumothorax operation 
for “pulmonary tuberculosis.” 

The intense heat produced by the 
resistance of the tissues to the passage of 
the many oscillations of high frequency 
current sterilizes the lesion. After its 
removal a thin, healthy film of coagulated 


in the sloughing process acts as a foreign 
protein to the reticulo-endothelial tissue 
and thereby accounts, in some measure, for 
the feeling of general well being which the 
patient experiences immediate!}" after the 
use of electrosurgery. It would be difficult 
to prove this connection but the writer has 
so often observed it he cannot consider it 
accidental. It presents itself as a clini- 
cal fact offering a field for scientific 
investigation. 

Readers of the American Journal of 
Surgery will recall that in Report No. 34» 
issued by the British Ministry of Health 
on “The Late Results of Operation for 
Cancer of the Breast,” it was pointed out 
that 90. 1 per cent were alive ten years after 
operation if growth had been limited to the 
breast, and that 91.3 per cent were dead in 
ten years if the axillary glands had become 
involved before the date of operation. Ma} 

I here make mention of a case of fibro- 
angiosarcoma of the scalp which, excised 
by electrosurgery, shows no evidence or 
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recurrence almost twelve years after opera- 
tion although there was considerable glan- 
dular enlargement at the time the case was 
first brought to our attention. In our 
opinion, report of this case has place in this 
paper although it was treated in the City 
Hospital and not in the writer’s office. 

Case ii. At birth the child, R. A., had 
shown nothing abnormal except a black mark 
about 2.5 cm. in diameter, on the back of the 
scalp. 

At the time the writer first saw her the child 
was five years old and the scalp growth was as 
illustrated in Figures 4 and 5. Glands of the 
neck were enlarged. There was no apparent 
tenderness, the lesion was movable within the 
normal range of scalp mobility and did not 
appear to be attached to the structure of the 
cranium. A’-ray pictures showed no destructive 
or productive changes in the vault of the skull; 
the inner and outer tables were all of normal 
thickness and there was no evidence of pressure. 
The heart and lungs were normal, as were the 
abdomen, extremities and reflexes. 


On June 27, 1925, the growth was excised 
by the cutting current with but little hemor- 
rhage and no surgical shock. The skin over the 


• i 



Fig. 6 . Growth excised in one piece by cutting current. 


glands in the neck was then undermined with 
the cutting current, and the glands themselves 
were coagulated bj r the bipolar current and 
left in situ to be absorbed. 



Fig. 7. Appearance of patient almost twelve years after removal of fibro-angiosarcoma of scalp. 


The lesion had been treated with radium for Since the operation there have been fre- 
more than a year but no one had attempted quent examinations, but never any evidence 
removal by the scalpel. of metastasis or recurrence. The patient is now 
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a normal, happy school child, as shown in 
Figure 7. 

Detailed mention of this case is impor- 
tant in connection with any discussion of 
tumors of the head for more reasons than 
have yet been given. It illustrates the fact, 
not well enough known, that not every 
enlarged gland in a case of cancer is malig- 
nant. So often has this fact been proved by 
the microscope that the writer has discon- 
tinued the routine bloc dissection as 
unscientific and unwarranted. If glands are 
not malignant their removal is not neces- 
sary. If they are malignant, their removal 
does not seem always to prevent recurrence. 
The presence of enlarged glands, therefore, 
should not of itself preclude operative 
interference by r newer methods. 


SUMMARY 

This article establishes the relationship 
which knowledge of the nature, character- 
istics and treatment of malignant lesions 
should bear to the forward steps of path- 
ologists’ research and to the institution of 
treatment. MacCarty's work on the differ- 
entiation of tumors together with the office 
use of the biopsy electrode and the micro- 
tome, has made possible the practitioner’s 
classification of tumors and the choice, 
before treatment is begun, of the proper 
measures to be taken in each individual 
case. The nature of the three high frequency 
currents employed in electrosurgery, their 
advantages and their separate applicability 
to office procedure in different grades of 
malignant tumors is outlined, and 2 case 
reports cited. 
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y^NGIOMATA of the muscle are con- 
/ \ sidered rare tumors; they have been 
found in the bones in only io per 
cent of autopsied material. The abundance 
of recent reports on angioma of the muscle 
suggests that they might be more common 
than the early reports would indicate. 

Angioma or hemangioma is an abnormal 
dilatation or overgrowth of blood vessels. 
They are considered by some to arise from 
lymph spaces and that the presence of 
blood in them is more or less accidental. 

There are considered to be three types of 
angiomata: (i) simple, (2) plexiform, and 
(3) cavernous. 

The simple angioma is a congenital 
dilatation and overgrowth of capillaries. 
Its independent existence is denied by 
some authors who maintain that they are 
simply a step in the development of the 
cavernous type. 

Plexiform angiomas are overgrowths 
of capillaries and venules in length and 
thus pile up nodules of vessels which may 
acquire considerable size. They do not 
destroy other tissues. 

The cavernous type is an overgrowth or 
hyperplasia of existing vessel walls with a 
gradual disappearance of the intermediate 
tissues through atrophy, thus forming 
cavities. 

ETIOLOGY 

Of the many theories the following two 
receive the most support. Angiomata are 
considered to have their origin in a con- 
genital anlage which after a trauma begins 
to proliferate and develop into a tumor 
(Ribbert) or existing vessels dilate and 
proliferate after a time, some of the walls 
becoming atrophic, disappear and allow the 
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sinuses to develop (Virchow). Trauma is 
considered as the starter in both theories. 

All are agreed that they are congenital. 
Fitzwilliams found that 83 per cent were 
present at birth, 12 per cent appeared dur- 
ing the first three years of life; 16 per cent 
volunteered a family history. 

PATHOLOGY 

These tumors are usually described as 
being bluish-red to yellow in color. They 
may be soft or quite firm depending upon 
the ratio of vascular to fibrous tissue. The 
tumor may be circumscribed or diffuse. If 
the latter, muscle invasion will be observed 
even to the extent of replacement. Nerves 
and blood vessels may also be invaded. 

Microscopically, the tumor is composed 
of numerous blood filled spaces lined with 
endothelial cells. These spaces are sup- 
ported by a variable amount of connective 
tissue, the amount determining the con- 
sistency of the tumor. Thrombosis of the 
spaces frequently occurs and is followed by 
organization and the further formation of 
connective tissues. This process may be- 
come extensive enough to halt the progress 
of the tumors. Myelated and unmyelated 
nerve fibers sometimes appear in the tumor. 

SYMPTOMS 

Pain is the chief complaint and may be of 
three types: (1) a feeling of fullness which 
is probably due to engorgement and can 
be relieved by elevation of the leg; (2) a 
radiating pain similar to a root pain and is 
probably caused by pressure on or infiltra- 
tion of the sensory nerves; and (3) sensi- 
tiveness to touch. This type of pain is 
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explained |»v irritation of new nerves which 
are sometimes present within the tumor or 
to the presence of angiolithic ennetetions, 

I ’a in is more prominent when the tumor 
is in muscles that lie close to nerves as in 
the thin muscles of the extremities than 
in the thicker muscles of the trunk and 
neck, h mav he present only when the 
muscle is being used and absent when the 
muscle is relaxed. There may be numbness 
or formication. 

Another symptom is impairment of func- 
tion. it may vary from slight limitation of 
motion to a contracture, or from slight 
weakness to almost complete loss of func- 
tion. This may be due to the pain or physi- 
cal presence of the tumor which prevents 
contraction, or from weakness because of 
destruction of muscle tissue anti replace- 
ment by tumor tissue and fat. 

Swelling is the only sign of which the 
patient complains. This may be ill-defined 
and appear at any time and it may remain 
stationary or gradually increase. Some- 
times it may be noticeable only after pro- 
longed use of the involved muscles and 
disappear after rest. Then again the swell- 
ing is only found at time of operation. It is 
good to bear in mind a sign Davis called 
attention to, i.e., varicose veins in a child 
should suggest a deep seated hemangioma. 
One of Kidncr’s eases had associated vari- 
cose veins. 

The roentgen ray usually brings out only 
a soft tissue swelling. Occasionally the large 
blood spaces give the appearance of gas in 
the tissues. Occasionally there may be 
the characteristic angiolithic concretions 
(Ruggles). They consist of a thin shell with 
an irregular center. They arc thought to 
represent calcified thrombi. 

The diagnosis is seldom made preopera- 
tively. A hemangioma should be considered 
when the tumor decreases in size on ele- 
vation, if normal blood is withdrawn at 
aspiration and the tumor fills again within 
a very short time, and if the x-ray film 
shows the millet seed concretions. The 
history of the case, its time of appearance 
and duration, early lack of symptoms, and 
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their type as given should be taken into 
consideration. 

Arteriography has been of no value to us 
cit her in diagnosis or in outlining the course 
of treatment, because there are no afferent 
or efferent vessels. 

THU ATM F.N’T 

Kxcision was considered the treatment of 
choice in both of the cases herewith re- 
ported as well as the 2 cases previously 
reported. Kxcision is relatively easy when 
the tumor is small but it presents great 
difficulties in the larger tumors which 
involve a considerable portion of a group 
of muscles, nerves or blood vessels. In such 
eases other methods may be employed to 
save the affected limb from amputation. 
Compression of the angioma, ligation of the 
arteries which nourish the tumor and 
treatment with x-rav or radium may be 
tried. 

Cash t. As this paper goes to press a girl of 
about seven years of age entered the clinic 
because of an ulcer on the mid-third of the 
anterior surface of the tibia following a bruise 
against a rocking chair. She gave the history of 
having a tumor the size of an orange in this 
area since birth which her doctor cured by 
means of a pressure bandage. There was an 
area around the small ulcer about 3 inches in 
diameter which contained little subcutaneous 
fat and the skin contained fine red spots sug- 
gestive of a hemangioma. A biopsy proved this 
to be the case. It did not seem to penetrate the 
vaginal fascia. Reports of similar treatment of 
muscular angioma, however, are not so favor- 
able. Ligation is not considered favorable as 
there is no single vessel nourishing the tumor. 
Radium or deep x-ray therapy are most prom- 
ising. Both have helped to reduce the size oi 
the tumor. 

The histories of 2 patients with angioma 
of voluntary muscles are given to empha- 
size the characteristic symptoms of the 
disease, to stress the functional disability 
and the difficulty in overcoming it. 

Case 11. T. H., aged fifteen years, presented 
herself in August, 1935. because of a paitilm 
mass, of eight years duration, in the back part 
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of her left leg above the ankle. At the age of 
seven years, the patient jumped over a fence, 
fell and twisted her left leg. The leg hurt con- 
tinuously for several days, then irregularly for 
six months when a mass appeared in the calf. 
This mass gradually increased in size and 
extent for two years. Since this time it was 
stationary but would swell when the patient 
walked excessively. She stated that she lost 
many nights sleep because of the pain in her 
legs. The leg was less painful when the patient 
was at rest, and quite painful for hours upon 
lying down after exercise. 

Physical examination revealed nothing of 
interest except for the swelling in the lower 
left leg posteriorly. The narrowness beneath 
and the curve of the Achilles tendon was 
obliterated by a tumor mass more or less firm, 
quite tender to touch, and about 20 cm. long 
and 10 cm. wide. It seemed to be a part of the 
gastrocnemius, and the Achilles tendon. 

This mass was explored October 24, 1935, 
through an incision 15 cm. long centered over 
the posterior surface of the leg 6 cm. above the 
os calcis. A firm, vascular grey pink irregular 
tumor 7 by 3 by 1.5 cm., which seemed to arise 
from the anterior part of the gastrocnemius 
muscle with downward extension and was 
adherent to the Achilles tendon, was excised. 
This was difficult because of the vascularity 
and the diffuseness of the tumor. 

The wound healed primarily and the patient 
was discharged. 

Pathological Report. “Cavernous Heman- 
gioma.” “The tumor mass has yellow to orange 
colored tissue containing numerous small blood 
spaces. It has no capsule. 

“The microscopic sections shows a back- 
ground of muscle heavily infiltrated with fat. 
There was also focal areas of round cells. 

“Scattered about are large blood filled 
spaces lined by endothelial cells. These are 
numerous, and in areas reach large propor- 
tions. These are also connected by long slender 
channels from one space to another. 

" “The surrounding musculature as a result 
has undergone atrophic changes, is a pale pink 
in color, the individual muscle bundles of a 
given area being fragmented and amorphous 
in appearance. In contrast an area immediately 
adjacent may have few bundles of muscle in a 
fairly good state of preservation.” 

She continued to have pain and was de- 
veloping an equinus deformity, so she was 
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readmitted to the hospital March 31, 1936 for 
further surgery. 

The same incision was used. At the upper 
end of the tumor three branches from the 
posterior tibial artery were found to enter the 
tumor mass. A tumor 5 by 4 by 3 cm. was 
excised from the lower end of the gastroc- 
nemius. The flexor hallueis Iongus was also 
found to be involved. 

The wound healed primarily. 

It was thought at the time of the first 
operation that all the tumor tissue was 
excised. This case raises the question of a 
malignant nature in that it tends to recur 
locally. 

H. B., colored, aged seven years, came to the 
clinic July 29, 1935 because of a limp of nine 
months duration. She complained of pain over 
the back of the knee when touched. Physical 
examination was negative except for a moderate 
flexion contracture of the right knee. Inspection 
revealed no tumors. The posterior surface of the 
lower thigh and popliteal space was so sensitive 
that the child screamed when touched even 
lightly. The temperature was 99.5^. 

Radiogram showed irregular calcareous shad- 
ows in the soft tissues of the leg just below the 
knee joint. Nature — angioma? malignancy? 

On February 24, 1936, under anesthesia, one 
could feel three distinct tumor masses, the first 
posterior to the upper end of the tibia, the 
second in the muscle tissue apparently in 
the lower end of the inner hamstrings, and the 
third about midway along the thigh posteriorly 
apparently in the muscle tissue. The first tumor 
involved the posterior tibial nerve. To remove 
it would have meant to remove the nerve. 
Cutting into it longitudinally the knife grated 
because of the calcareous material. The second 
tumor was in the lower end of the semimem- 
branous muscle. It was resected and the healthy 
distal end of the muscle sutured to the semi- 
tendinosis. This tumor was firm, grayish-pink, 
quite vascular and 8 by 3 by 2 cm. in size. 

The pathological report was essentially the 
same as for the other case. 

These 2 cases are of interest because the 
symptoms of the one are typical of an angi- 
oma history and the second case because 
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of the concretions which brought the diag- 
nosis of angioma into consideration. 

SUMMARY 

Functionally, angiomata may be con- 
sidered as malignant vascular tumors. 
Pathologically, there are simple, plexiform, 
and cavernous types. Pure types of the first 
two are not often seen, which suggests to 
some that they are a stage in the develop- 
ment of the cavernous type. The symptom 
of pain, and the sign of swelling are the 
patient’s complaints. The treatment of 
choice is radical resection. In the extensive 
ones, x-ray and/or radium application may 
retard the growth sufficiently to avoid 
amputation or prolong the time before it 
becomes necessary. 


REFERENCES 

Bailey, P. Cavernous hemangioma of vertebra, J. 
A . M. A., 92: 1748, 1929. 

Bucy, Paul and Capp, Charles. Hemangioma of bone. 

Am. Jour . Roentgenol. , 23: 1, 1930. 

Burman, M. and Milgram, J. Hemangioma of tendons 
and tendon sheaths. Surg . Gynec . and Obst 50: 397, 
1930. 

Davis, J. S. and Kitlqwski, E. A. Arcb . Surg., 20: 39, 
1930. 

Ireland, Jay, Hemangioma of the vertebra. Am. Jour. 

Roentgenol, 28: 376 (Sept.) 1932. 

Johnson, H. Calcifying hemangioma. J. A. M. A., 90: 
iioB, 1928. 

Kidner, Frederick C. Diffuse cavernous angioma of 
the leg. Surg . Gxnxec. and Obst., 63: 647, 1936. 
Kleinberg, S. Angioma of the leg. Ann . Surg., 91: 
317, i 93 «>* 

Ruggles, H. E. Calcification in angiomata. Am. Jour , 
Roentgenol, 6: 512, 1919. 

Thomas, H. B. Angiomas of skeletal muscle. A7n. Jour. 
Surg., 31:354, *936. 

Traub, E. F. Should vascular nevi be treated? Area. 
Ped., 50: 273* 1933. 



INFECTIONS OF NECK* 

Denver M. Vickers, m.d., f.a.c.s. 

Attending Surgeon, The Mary McClellan Hospital 
CAMBRIDGE, NEW YORK 


I NFECTIONS in the neck occupy a 
considerable proportion of the office 
time of the practicing surgeon. Between 
the skull and the scapula, or between the 
mandible and the clavicle, are contained 
much concentrated anatomy and in this 
area are seen inflammatory lesions that 
may be occasionally serious, but always 
painful and inconvenient. 

In the cervical region, there is a great 
group of rather routine lesions, and a few 
unusual ones. But on the surgeon’s skill in 
diagnosis and treatment depends not only 
the health, but also the appearance of the 
individual. 

Aside from all matters of safety and 
comfort, the girl will forever appreciate the 
doctor who leaves her neck with a small and 
inconspicuous scar, and will frequently 
blame the surgeon instead of the disease, if 
the scar happens to be wide or ugly. 

Of the superficial group of infections, 
impetigo is rightly due to the dermatolo- 
gist, but often comes to the surgeon, and is 
of diagnostic importance. The scattered 
appearance of the hone}^ colored crusts, and 
the chronic, intermittent story, usually are 
typical. It can be easily cured by detailed 
cleanliness, and some mild antiseptic as 
the ammoniated mercury ointment of the 
U.S.P. 

Erysipelas should be relegated to the 
same specialty but even in textbooks, the 
disease is given to the surgeon. This has 
considerable morbidity and mortality. It 
usually starts around the orifices; usually 
occurs in persons under par generally; is 
associated with high fever, and tends to run 
a spontaneous course. Specific anti-strepto- 
coccus serum is invaluable in the treatment, 
but must be given in adequate doses and 
repeated till effects are obvious. Ultra- 
violet light, given long and often enough to 
produce a mild erythma, is useful. Local 


lotions and applications, we keep as simple 
as possible. 

The ordinary furuncles and boils are 
treated as they would be elsewhere, with 
this emphasis; be entirely gentle in the 
manipulation of inflammatory lesions about 
the face and neck. Many of the larger boils 
can be evacuated gently through a small 
incision, and under the influence of wet 
dressings will heal with small scars. Teach 
your staff - and your patients not to squeeze 
boils about the neck. 

Intermediate between this superficial 
group of infections, and the deeper, is a 
more dangerous one; Ludwig’s angina, a 
“phlegmon” or septic adenitis. This is a 
diffuse inflammation of both the super- 
ficial and deep tissues of the neck, following 
the fascial planes, usually after some 
inflammation about the throat or mouth, 
or some slight abrasion of the skin. The 
tissues rapidly become boggy, edematous, 
thickened, in the beginning without the 
formation of real pus. The patient shows a 
high fever and signs of general prostration. 
In a rather high percentage of cases, there 
is a fatal termination. 

The condition was first described a 
hundred years ago by D. Ludwig and cases 
occur frequently enough so that every 
active surgeon sees one at intervals. 

Ludwig’s angina is, therefore, a difficult 
and dangerous disease. Be on the watch for 
it and give your prognosis accordingly. 

The term probably covers a group of 
infections which may extend from the 
mucous membranes, deep along the lym- 
phoid tissue of the pharynx, and produces a 
diffuse swelling and hypertrophy of all the 
lymphoid and areolar tissue of the neck 
with almost explosive suddenness. 

With other cervical infections, one can 
temporize, while considering diagnosis and 
treatment. But in true Ludwig’s angina, 
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the patient is often better or worse before 
cultures and detailed laboratory reports 
can be obtained. Here the surgeon must 
depend on his own clinical observation 
guided only by his training and experience. 

Treatment is notoriously difficult. En- 
tire conservatism, with the application of 
wet dressings, poultices or local applica- 
tions, often leaves the patient increasingly 
toxic, and he may die from extension into 
the mediastinum or from pressure on the 
deeper structures of the neck. 

Incision and drainage usually fails to find 
definite pus, and the surgeon rests in the 
hope that the release of pressure on the 
fascia may accomplish some good, or that 
the outlet for serum may allow the pus to 
drain if, as and when it forms. But the 
decision for or against open surgery must 
be made quickly. 

Carbuncles, of the deeper lesions, are 
most typical on the back of the neck, where 
the thick layers of fascia subdivide the 
subcutaneous and ligamentous layers be- 
tween the spine and the occiput. 

The clinical history usually begins with a 
small abrasion, a boil or a furuncle, which 
is rubbed by the collar or squeezed manu- 
ally, and failing to resolve, becomes 
increasingly inflamed. By the time the 
patient reaches the surgeon, the infection 
has spread wide beneath the exposed area, 
and has burrowed deep in the fascial planes 
on the posterior aspect of the neck. 

Diagnosis is usually obvious. But be sure 
of complications. Work the case up thor- 
oughly before you start and make sure that 
the patient has not some systemic disease 
as well. Occasionally, the presence of sugar 
is discovered only after the lesion fails to 
heal, to the discomforture of both the 
patient and the surgeon. 

The conservative treatment of carbuncle 
is worth trying in selected cases. Short, 
fairly frequent, x-ray treatments, with a 
low voltage, i.e., from 60 to 80 kilovolts, 
and a light aluminum filter, may effect 
results, with a minimum scar. With this, 
or as a means in itself, you may use non- 
specific protein therapy, with typhoid 
vaccine or sterile milk injections. Avoid the 
ointments and oily applications. Saline 


dressings, or hypertonic solutions, or the 
mixture of glycerine and magnesium sul- 
fate give great relief, and are worth the 
trouble they cause. 

But, don’t be too set in your scheme. If 
this docs not prove effectual in a few days; 
if the lesion is not definitely improving; 
change your mind and turn to surgery. 

Surgery of a carbuncle should be radical. 
Use anesthesia enough to accomplish what 
you have to do. Local anesthesia is difficult 
and may spread infection. General, such 
as nitrous oxide or ethylene, is easier for 
patient and surgeon. Skin preparation 
should be ample. During the stage of heal- 
ing, you will bless the wide area of shaving. 

Incision should be crucial and should 
extend to normal tissue on all sides. Dissect 
back the corners of the flaps, so that the 
infected tissue is exposed and drained from 
beneath. 

Probably some of the flap will slough off, 
but the main portion of it will be saved, and 
you will be thankful for this in the weeks 
you are waiting for the lesion to heal. 

Reserve the operation of complete exci- 
sion for those very toxic cases, where you 


must get rid of the infection quickly. 

So, go wide and deep, and dissect with 
scissors far enough to lift the flaps free, so 
that you can see normal tissue. Do it at the 
first operation and save yourself a second 
trip. Then pack the flaps wide open with 
vaseline gauze, or gauze soaked with the 
50 per cent mixture of magnesium sulfate 
and ghxerine. 

At this stage, large moist dressings give 
great comfort, or daily applications of 
ultra-violet light, but keep the packing m> 
and allow the clean granulations to push it 
out. Then when the cavity is clean, which 
may be in two weeks or six, allow the flaps 
to come together, or even pull them to- 
gether with narrow strips of adhesive. The 
scar will look much smaller when you get 
through than you ever could imagine in 


the beginning. 

Another great group of inflammatory 
lesions are those associated with diseases 01 
the lymph nodes. The most common one is 
the mild or more severe lymphadenitis that 
occurs with a sore throat or an infected 
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tooth, most commonly in children, but also 
in adults. These clear up with healing of 
the primary focus. They require no specific 
therapy, beyond the local, symptomatic 
warm, moist applications. Encourage your 
patients not to rub them with the thousand 
and one things they read about in the lay 
press. 

Chronic swelling of the glands of the 
neck, again most commonly seen in chil- . 
dren, is generally tuberculosis, whether 
definitely proved or not. Most of these are 
probably bovine, through infected milk. 
Certainly we seem to have seen fewer cases 
since herds have been tested and milk more 
generally pasteurized. 

These give a clinical history of glandular 
enlargement after an acute upper respira- 
tory infection, but the glands persist after 
the infection in the throat has subsided. 
Then they gradually grow larger over a 
period of weeks; become moderately tender 
•and painful, and adherent to the skin and 
underlying tissues. They have a character- 
istic texture, so that trained fingers may 
make the diagnosis by the sense of 
touch. 

If the individual gains in weight and 
strength, the glands may gradually become 
smaller. If on the contrary, the infection 
gets the upper hand, the glands will 
increase in size and even become fluctuant. 
At this stage, they may be very large, and 
cause torsion of the head and neck. 

These broken down nodules are apt to 
break to the surface and drain. The period 
of drainage is long, and the abscess cavity 
is continually reinfected with the usual 
pyogenic organisms introduced from the 
outside. 

Treatment of tuberculosis of the lym- 
phatics undergoes periodic changes. Re- 
cently Miller and others have advocated 
again the more complete dissection of the 
neck. The basic idea seems logical; that by 
complete removal of the focus of infection 
before the glands break down, you might 
remove the tubercle bacillus from the body 
entirely and prevent infection spreading 
elsewhere, especially to the lungs. But this 
operation, if done at all, must be complete. 


and of course is not an office procedure. The 
surgeon must know his anatom}', and make 
a large enough incision to visualize the 
structures with which he is working. The 
incision heals with a narrow scar. 

But the conservative methods, too, give 
results. It is argued that this small and 
usually well controlled site of infection 
“vaccinates” the body against the tubercle 
infection elsewhere. Usually the glands 
gradually do become smaller and usually do 
not break down. 

So, the alternate scheme is to endeavor 
to build up the patient’s general health, 
with such measures as rest, fresh air, good 
food, sunshine, or local ultra-violet light. 
Even then, there may be some small 
nodules which remain for years. 

If fluctuation or suppuration occurs, 
open and drain through a small incision, 
or aspirate through a large needle. Aspira- 
tion has the advantage of avoiding second- 
ary infection, but it is sometimes impossible 
even with a good sized needle. 

But open before the lesion breaks. This 
gives you an opportunity to plan the line of 
incision, so that it runs with the line of fold 
of the skin of the neck. A spontaneous 
opening is apt to leave a large and ragged 
scar which will persist through life. 

Any method must control foci of infec- 
tion. Adenoids and tonsils, or infected 
teeth must be adequately cared for or 
removed if advisable. 

Remember that the conservative method 
does not mean sitting back and praying. 
The regime of forced nutrition must be real. 
Measures must be planned in whatever 
economic strata the patient is found. For 
the maximum result, it is well to keep the 
patient entirely at rest for the first part of 
the period of treatment, and restrict activi- 
ties later till the process of infection is 
definitely subsiding. 

Keep up the patient’s morale, and that of 
the family as well. Better explain to them 
early that the patient will need observation 
over a period of months or even years. 

But nothing is quite so well worth while. 
Results can be obtained and the neck left 
free from scars. 
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In considering differential diagnosis, 
Hodgkin’s disease is commonly first found 
in the neck. This usually occurs in young 
adults; the glands are hard, firm and dis- 
creet; there is no adherence to the skin or 
the deeper tissues, at least in the early 
stages. Again, the trained, sensitive fingers 
are most diagnostic. 

Lymphosarcoma occurs just often enough 
to make us suspicious of any chronic lym- 
phadenitis in an adult. Lymphatic leukemia 
may give its first sign by swelling of the 
nodes in the neck, and may be in young or 
old. A swollen lymph node may be the first 
complaint in a carcinoma hidden away in 
the inside of the mouth. 

Get adequate blood examinations, or 
excise a gland for pathological examination, 
if there is any doubt at all. This may save 
many future explanations, if the clinical 
course happens to be unhappy. 

Actinomycosis is unusual, but must be 
kept in mind in the differential diagnosis of 
those non-healing, draining deeper lesions. 
Make direct smears and see if you can find 
the characteristic filaments. 

Infection in the salivary glands is most 
commonly that of parotitis in epidemic 
form, or mumps, which is usually handled 
by the pediatrician. It is a self-limited 
disease, and the only difficulties are in the 
complications. 

Septic parotitis is usually found in those 
individuals who cannot or will not take 
liquids by mouth, perhaps most often in 
those postoperative gastric or peritoneal 
cases where fluids must be given in other 
channels for the first few days. The best 
treatment is prophylaxis, by the use of 
chewing gum. Encourage the patient to use 
his jaws and stimulate the flow of saliva, 
even if you do not yet feed him by mouth. 

Septic parotitis is not the fatal or danger- 
ous complication mentioned in some of the 
textbooks. I have observed a number of 
cases regress spontaneously, or heal kindly 
after local incision and drainage. 

Another site of infection about the neck 
is inflammation in the cysts and sinuses 
from branchial cleft remains. These account 
for a few that cannot be explained other- 


wise. These branchial cleft structures occur 
in a diagonal line, downward and inward, 
from the ear to the sternum. Thej r burrow 
deep, and if excision is attempted, rather 
than mere incision of an acute abscess, he 
ready to follow the tract deep, often be- 
tween the internal and external carotid 
arteries, to the deeper layers of the cervical 
fascia around the pharynx. 

Infection untreated in these cysts may 
give a mass the size of a hen’s egg, which on 
rupture will give a chronically discharging 
sinus. 

Injection of methylene blue is an old and 
simple trick but one well worth while. It is 
much easier and simpler to inject the tract 
first and follow along the line of color, what- 
ever 3 r our personal skill in fine dissection 
may be. 

Then the ever recurring differential 
diagnosis of syphilis must be made in infec- 
tions of the neck. If the primary lesion is 
about the lips or face, the regional lymph 
nodes are in the neck, and will earfy show 
signs of enlargement. The primary lesion 
majr be well hidden on the inside of the 
mouth, or throat, so look closely if the 
history is subacute and the glands hard. 
Again this is a bit unusual, but the active 
practicing surgeon will see one often 
enough to keep his diagnostic eye open. 

SUMMARY 

1. Use gentle manipulation and small 
incisions in treating boils or furuncles of 
the neck. 

2. In carbuncles, if conservative methods 
do not quickly bring results, use wide 
crucial incisions with undercutting of the 
flaps. 

3. In chronic lymphadenitis, unless you 
use wide dissection, adopt a regime of 
increased general nutrition, and use aspira- 
tion or small incisions if suppuration 
occurs. 

4. Watch for the unusual but rapidly 
developing Ludwig’s angina with its poor 
prognosis. 

5. In all neck lesions, make a care- 
ful differential diagnosis and use biopsy 
frequently. 
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T HE object of this paper is to discuss 
in a general way fractures of the nose 
as seen by the general practitioner, or 
general surgeon and usually caused by 
blows, falls, or other less severe traumas — 
not those severe injuries to the facial bones 
resulting from automobile, aeroplane, or 
other bad accidents. Such injuries are in a 
class by themselves, and should be handled 
by some surgeon trained and proficient in 
this type of Avork. In view of the number of 
such accidents today it is surprising to 
know how few general hospitals have an 
associate competent and able enough to 
take care of these cases properly. Many of 
these patients are eventually sent to the 
plastic surgeons, though they might have 
been saved this second operation. 

In speaking of fractures of the nose we 
cannot speak of the fractured nasal bones 
alone but must take into consideration 
injuries to the other bones which enter into 
the formation of the nasal arch. It is possi- 
ble to have a fracture of the nasal bones 
alone such as might occur if the patient 
were hit forcibly on the dorsum of the nose 
with a pointed instrument, thereby causing 
a central separation of the bones or a lateral 
depression of one bone. However, in most 
cases of fractured nose, as referred to by 
the majority of the profession and many 
of the laity, there is generally an involve- 
ment of the nasal process of the superior 
maxilla, the lacrimal bone, or the nasal 
spine of the frontal bone, or some injury 
to the septal cartilage. It is the involve- 
ment of the lacrimal bone and the nasal 
spine of the frontal bone which causes the 
severe ecchymosis sometimes seen in in- 
juries involving the nasal arch. 

In adults the nasal bones are thick and 
narrow at their upper extremities, and thin, 
broad and much exposed to injur} 7 at their 


lower portion. Hence, blows at the base of 
the nose are more likely to cause a fracture 
of the nasal spine of the frontal bone, the 
lacrimal bone or some portion of the ante- 
rior ethmoid, whereas blows on the lower 
two-thirds of the nasal arch usually involve 
the nasal bones and the nasal processes 
of the superior maxilla. 

Injuries of the nose in children are very 
important and should not be regarded as 
trivial. The} 7 are important because we are 
dealing with immature growing bone and 
cartilage with a highly sensitive periosteum 
and perichondrium. The nasal bones are 
not very large in children and as a result 
are fairly well protected from falls. The 
septal cartilage takes the greater part of 
the force of the fall and hence may be bent, 
broken or torn from its attachment to the 
nasal spine of the superior maxilla. When 
this occurs, a hemorrhage may lift the 
perichondrium and mucous membranes 
from their attachment to the cartilage and 
thus seriously interfere with the nutrition 
of that cartilage. Such a condition is a 
very serious one and unless taken care of 
properly and promptly may result in a 
septal abscess with a partial or complete 
absorption of the septal cartilage and con- 
sequently a deformed nose. These cases are 
usually brought to the neighborhood doctor 
with a history that the child was playing 
tag with the other children and slipped and 
fell on the curb, the step of a porch or other 
object which might cause the force of the 
fall to be delivered on the tip of the nose 
or in the region of the nasal spine of the 
maxilla. The child complains that he can- 
not breathe through his nose and examina- 
tion by the general practitioner shows a 
swelling behind the columella-nasi blocking 
off both nostrils. The skin and mucous 
membranes covering the anterior por- 
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almost right angle deviation of the septum 
in its anterior third. This sometimes results 
in a marked twisting of the tip of the nose 
to one side with a complete obstruction of 
one nostril and a compensator obstruction 
of the other nostril. There may also occur 
a fracture of the cartilage along its hori- 
zontal diameter in such a way as to form a 
severe ridge or spur in the septal cartilage 
itself with a lateral deviation of the tip to 
one side. 

Much can be done for these cases if they 
are seen by the rhinologist within a reason- 
able length of time after the injury, but if 
two or three days elapse before the child 
is seen in consultation, it may be too late to 
do anything, or to form an opinion as to the 
amount of damage done. We often consider 
it the better part of discretion to wait until 
some of the swelling subsides, before mak- 
ing an examination or instituting any form 
of treatment requiring manipulation of the 
tissues. At this stage, these cases are prob- 
lems enough for the competent rhinologist 
and no general surgeon should feel that he 
knows enough about treating such condi- 
tions to interfere. 

Fractures of the nasal bones and the 
associated bone of the face in children are 
usually of the green-stick variety, unless 
the injury be a severe one of the compound 
comminuted type. The fact that the major- 
ity are of the green-stick variety make 
them more difficult to handle. It is practi- 
cally impossible to show some of these 
fractures with the x-ray picture and the 
swelling of the soft tissues is often such, as 
to make it difficult to determine accurately, 
the extent, of the injury when the case is 
first seen. After the soft tissue swelling sub- 
sides, there may be a noticeable swelling 
on the surface of the nasal bone, or the 
nasal process, as a result of the reaction of 
the periosteum to trauma. The bone or 
bones on the injured side of the nose be- 
come thicker and more resistant and have 
a tendency to influence the development 
°f the bones on the uninjured side. This 
may cause a lateral deviation of the bridge 
of the nose which secondarily effects the 


position and growth of the septal cartilage. 
In children, it is impossible to tell how 
much influence the fall or other injury will 
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have on the future growth of the nose. 
Hence, they should be kept under observa- 
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tion and treatment instituted if and when 
it is deemed advisable. 

Care and judgment must be used in the 
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Fig. 5. The Gordon B. New method. 

surgical interference of these cases, and 
one cannot state at what particular age 
interference is justified. If the condition is 
such that it interferes with the health and 
happiness of the child, surgical interference 
is justified at any age. However, the opera- 
tor must bear in mind the fact that he 
is dealing with young growing tissue and 
be careful not to destroy any more than is 
necessary and to have a wholesome respect 
for the centers of growth and ossification 
(Figs. 2 and 3). 

In fractures of the nose in adults wc do 
not have to take into consideration the 
many problems that confront us with chil- 
dren. It is mostly a question of determining 
the type of fracture with which wc have to 
deal and instituting the proper mechanical 
measures for a realincment of the bones 
involved and holding them in position long 
enough so that they may become fixed in 
the normal process of repair. 

The tyjies of fractures in adults vary 
with the direction in which the force strike's 


the arch of the nose and I believe that 
Kazanjian of Boston has illustrated this 
very well in an article 1 before the Academy 



Fig. 6. The Joseph D. Kelly method. 

of Ophthalmology and Otolaryngology in 
1933, in which he divided the fractures into 
three groups (Fig. 4). 

Force delivered from above downward 
on the side of the nose usually causes a 
depressed fracture of the nasal bone and 
the upper and anterior portion of the nasal 
process and possibly the lacrimal bone on 
that side. Force delivered laterally maj 
cause a fracture and displacement of the 
nasal bones and the upper part of the nasal 
processes. Force delivered from abo^e 
along the whole upper surface of the nasal 
bones may cause a separation and fracture 
of these bones together with the nasa 
processes, thereby giving the nasal arch a 
more flattened appearance. Sometime tnc 
nasal bones may be comminuted with the 
maxillary borders overlapping the re- 
processes of the maxilla. The bony septum 
is often involved together with the cam** 
fnginous septum which may be twisted o. 

5 K Uanjus, V. H. Tr. Ar:. Aa:L 
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bent or completely separated from the 
nasal bone. 

Fractures of the nose are not difficult to 


men agree that it should not be delayed 
more than ten days at the outside. 

For anesthesia in the reduction of a 



diagnose as there is usually a history of 
injury and the symptoms are very obvious. 
The soft parts show considerable swelling 
immediately following the injury and the 
contour of the nose is disturbed, depend- 
ing upon the degree of the severity of the 
trauma and the displacement of the frac- 
tured parts. Very often we can get crepitus 
and there will be tenderness on pressure 
over the site of the fracture. There may be 
a hemorrhage from one or both sides of the 
nose with difficulty in breathing caused by 
the swelling of the mucous membranes. 
When the case is not seen until some time 
after the injury, a roentgenogram will 
often show the fracture. 

Treatment of the case varies according 
to the degree of the injury. If there are any 
lacerations of the skin, these should be 
thoroughly cleansed, and all foreign bodies 
removed, and the edges carefully approxi- 
mated with fine suture material and with 
small needles, such as those used by the eye 
surgeon. Time may be allowed for the in- 
flammation to subside before the reduction 
of the fracture is undertaken, but most 


simple fracture it may only be necessary 
to pack the nose with gauze and cotton 
saturated with a mixture of equal parts of 
io per cent cocaine and 1:1000 adrenalin. 
The pledgets of gauze or cotton should be 
placed in the nasal fossa in the location of 
the fractured area and allowed to remain 
in position for fifteen or twenty minutes. 
However, if the patient is very nervous and 
excitable, nitrous oxide and oxygen anes- 
thetic may be used. Then with the aid of a 
Ballenger elevator which is placed along 
the upper part of the septum in the area 
of the fracture, the nasal bones are lifted 
from their depressed position to a proper 
alinement with the nasal process. If the 
fracture is of the second degree and the dis- 
placement involves the bones on both sides 
of the nose, it ma} r be necessaty to alternate 
the elevator from one side to the other, 
using the thumb as a fulcrum and forcing 
the nasal bones to the median line, at the 
same time elevating them into position. 
If there is a fracture or dislocation of the 
septal cartilage at the chondro-osseous 
junction, in addition to the bon} r fracture. 
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it may be necessary to pack either one side 
or the other of the nose with vaseline gauze 
in order to keep the cartilage in position. In 
depressed fractures involving the whole 
arch of the nose, with considerable com- 
minution of the nasal bone as shown in 
type hi, it may be necessary to devise or 
use some one of the mechanical devices 
constructed for the purpose of keeping 
the fragments in position long enough for 
them to be united. The use of any splint 
or any device which does not elevate the 
fragments should not be considered. New 2 
of the Mayo Clinic uses a suture of non- 
absorbable material, such as horse hair or 
deknatel, which is placed through the lower 
area of the fragments, and he so attaches a 
lead plate or button to each side of the nose 
that it lifts the fragments into position. We 
have made use of this method, substituting 
the ordinary copper wire with lead shot for 
the suture. It may be necessary to use some 
arrangement attached about the head, but 
this is very seldom required except when 
the injury involves other bones than those 
forming the nasal arch, Kazanjian has de- 
vised a very ingenious method of handling 
fractures causing a lateral displacement of 
the nasal arch, or of the bones on one side 
of the nose (Figs. 5, 6 and 7). 

2 New, G. B. Surg. Cl. N. Am., 15; 1241-1250 (Oct.) 
1935 . 


SUMMARY 

Simple fractures of the nasal bones if 
corrected early should not show any evi- 
dence of deformity. Occasionally, however, 
it may be necessary to refracture the nasal 
bones in order to reduce the displacement 
and hold them in position by an external 
splint. Moderately severe fractures, com- 
plicated by displacement of the septum, 
may require an operation for submucous 
resection if they are seen two weeks or more 
following injury. In comminuted fractures 
of the nasal arch it is very necessary that 
the cases be handled carefully, because if 
the injury is a severe one and proper reduc- 
tion of the fracture is not effected, and the 
fragments are not held in position long 
enough, they will undoubtedly come to a 
secondary operation requiring a transplant 
of cartilage, or cartilage and bone, for the 
relief of the deformity. 

In closing I would like to say that in 
order to understand the fractures and dis- 
placement that may occur in the nasal 
bones it is necessary to keep in mind the 
anatomy of the external nose, the position 
of the nasal bones, and their relationship to 
the nasal processes of the superior maxil- 
lary bones and also the position and shape 
of the upper and lower lateral cartilages 
and the septal cartilage. 
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F RACTURES of the upper and lower of the ascending ramus, which are deeply 
jaws present a different problem than imbedded in soft tissue, are practically the 
fractures of any other bones in the only ones which are not compounded; 
body for we are dealing here not only with fractures of the body invariably rupture 
the broken continuity of a bone and its the tightly drawn and inelastic mucous 
attendant problems, but with the restora- membrane covering or produce a break 
tion of the masticatory apparatus which along the root of some tooth. Fortunately, 
requires the interdigitation of thirty-two for the human race, these two bones have 
or less teeth with the exactitude of a built up a certain degree of localized 
precision instrument. The reestablishment immunity to infection which is of inestima- 
of the normal • relationship between the ble aid, but which I fear has lulled many 
teeth in the upper jaw and those of the men into a position of false security and 
lower jaw is the ultimate and final goal of induced them to take liberties that they 
treatment, and upon this more than any would not take with bones in other regions 
other factor should the results of the case of the body. Unless handled with sound, 
be judged. To enumerate and classify the surgical principles, infection is all too likely 
causes of these fractures would be to waste to occur. 

time on a subject of little more than The most practical and certain method 
academic interest. With a bone exposed as of accomplishing the desired result is the 
the mandible is, jutting out from the skull early reduction and immobilization of the 
like a peninsula, differing from the bones fracture in such a way that the teeth are 
of the extremities in that it can move in directly placed in their proper occlusion, 
but one small arc to protect itself from This necessitates the use of some adequate 
impending trauma, and also that from the method of wiring, which will hold the jaws 
beginning of man it has received more than firmly together. As this naturally restricts 
its just share of attention at the hands of the airways and makes the emission of 
the belligerently inclined; a bone whose vomitus difficult, it sometimes has to be 
structure is inherently weakened by the delayed until the general condition of the 
implantation of teeth in the same manner patient warrants it, as in such cases as 
that knots reduce the strength of a hickory shock and injuries to the head, chest and 
plank, it is a wonder, not that it is fre- abdomen. It should be instituted as soon 
quently broken but that it is not commonly as possible, however, as delay makes reduc- 
brokeni Let it suffice to say that the fist, tion difficult, invites infection, and is 
the steering wheel and the automobile dash largely responsible for those cases of de- 
board are largely responsible for this Iayed union and non-union which are the 
injury. Furthermore, practically all frac- bane of all fracture work. Because of post- 
tures of the maxilla and mandible are anesthetic vomiting, general anesthetics 
compounded. The maxilla is almost always are rarely used. The few times when there 
compounded into the oral cavity, the is resort to them are in nervously unstable 
maxillary sinus or the nasal cavity. In the people and small children, and then the 
niandible, those fractures of the condyle, wiring should not be carried to the point 
the coronoid process and the upper part where the jaws are fastened together until 
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all chance of vomiting has passed. In 
general, these cases need rarely be hospital- 
ized and lend themselves excellently to 
office practice and local anesthesia. 

As the restoration of occlusion normal to 
the individual is the aim of treatment, so 
an abnormality of occlusion is the out- 
standing sign in the diagnosis of fractures of 
either jaw. Other signs and symptoms are 
drooling, inability to bite hard, a false point 
of motion, displacement of parts with 
deformity, localized tenderness, indirect 
tenderness, crepitus, ecchymosis and in the 
upper jaw, occasionally emphysema. The 
roentgenogram is, of course, of great help 
in the lower jaw but frequently of little 
value in the upper, as the maxilla is so often 
driven upward and backward and impacted 
upon the adjacent bones that a line of 
separation is not presented. A careful clini- 
cal examination will usually establish a 
diagnosis. All parts of the mandible should 
be radiographed before treatment is insti- 
tuted as these frequently reveal fractures of 
the condyle or some other region which 
would have been masked clinically by the 
more evident fracture. They should be 
carefully studied for comminuted frag- 
ments and teeth in line of fracture. With 
few exceptions, teeth in the line of the 
fracture should be removed and certainly 
all fractured teeth in the line of fracture, 
as they tend to promote infection and delay 
union. Comminuted fragments should be 
retained wherever possible. Because of the 
greater vascularity and thin cortical struc- 
ture of the upper jaw most fragments which 
still retain their periosteal attachment will 
live and form a part of the healing process. 
Fragments in the lower jaw, with its rela- 
tively avascular structure, however, are 
much more likely to die and the same liber- 
ties cannot be taken in leaving them in 
situ that can be taken in the upper jaw. 

The method of immobilization which I 
use almost exclusively and which is in no 
sense original with me, can be best under- 
stood by a study of the illustrations. After 
reduction has been accomplished to the best 
of one’s ability an 18 gauge German silver 


wire is cut so as to extend from the posterior 
border of the last tooth in the upper jaw 
on the right side, to the posterior border of 
the last tooth on the left side and is then 
so bent as to touch, when completely free 
of tension, the outside surface of every 
tooth in the upper jaw. This German silver 
band wire is then firmty fastened to the 
upper jaw by passing 22 gauge brass wires 
around each individual tooth and the band 
wire. The same thing is done in the lower 
jaw. At this point all we have is two band 
or arch wires firml\ r fastened to each jaw, 
but with the jaws open and free of each 
other (Fig. 1). If a general anesthetic is 
being used the procedure should stop at 
this point until all chances of postanesthetic 
vomiting has passed. A 26 gauge brass wire 
is then doubled and passed around the 
upper and lower band wires with the jaws 
in apposition and brought taut. Usually 
three of these intermaxillary wires are used 
on each side and usually in the molar and 
bicuspid regions, because these teeth are 
more powerful and better able to stand the 
strain than the incisor teeth (Fig. 2); but 
every case presents its own problem, and 
the available useful teeth are necessarily 
the ones to be utilized regardless of which 
ones they are. 

This method has several distinct advan- 
tages over an} r other. In the first place, 
one can see the result being obtained which 
is not possible with the use of cast metal 
splints. In the second place, it distributes 
the strain of immobilization equally to all 
the available teeth and not to just one or 
two which is the case with other methods 
of wiring. In the third place, it is not 
necessary to obtain immediate and com- 
plete reduction as the intermaxillary wires 
may be placed in anj r direction and by 
using one jaw or the other as a fulcrum the 
fragments of the opposite jaw may be 
moved in any desired position, by the 
application of continuous, firm, but gentle 
tension exerted over a period of time 
(Fig. 3). This is particularly useful in those 
fractures in which the maxilla is so badly 
impacted upon the adjacent bones of the 
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skull that even with direct traction it can- 
not be dislodged, and in those fractures of 
either jaw in which there has been a delay 
in reduction, and healing has already 
started in malposition. In the fourth place, 
in cases of emergency or in periodic 
examinations, the jaws may be opened 
quickly and easily by merely cutting the 
intermaxillary wires and may be replaced 
in a few minutes without wrecking the 
whole system of wiring. 

Every effort should be exerted to prevent 
infection of compound wounds no matter 
how slight they are. Adequate drainage 
should be established and maintained until 
the wound is thoroughly covered with 
granulation tissue. It is much easier to 
prevent than to cure an osteomyelitis, and 
besides, when infection does take place at 
the site of fracture, union is markedly 
delayed. It is a mistaken conception that 
the lower jaw is not easily infected, and it 
is not difficult to understand why this is, 
when one realizes that the patient is 
actually spitting into the wound every 
second of the da}\ No other bone in the 
body could withstand such a bacterial 
onslaught. 

When the mucous membrane is suffi- 
ciently torn in upper jaw fractures to 
produce communication between the mouth 
and the antral cavity, the mucous mem- 
brane should be immediately sutured so 
as to close the mouth off from the antrum. 
If this is not done and the antrum is ex- 
posed to the invasion of mouth bacteria for 
any length of time, the whole procedure will 
very likely be complicated bj 7 an antral 
infection. It may be necessary to drain the 
wound to prevent infection of the bony 
fragments, but the drain should not be 
extended into the antral cavity. 

Fractures of the condyle are rarely com- 
pounded because of the protective mass of 
soft tissue in which the condyle is situated. 
Reduction of these fractures is practically 
impossible unless one uses the open method, 
which procedure, however, is quite un- 
necessary. If the jaws are wired together 
with the teeth in their proper occlusion 


union will be obtained. Anatomically, as 
shown by the roentgenogram, the result 
is poor, but that is a matter of inconsequen- 



Fig. i. Shows the band or arch wire adjusted to the 
tooth and fastened to each individual tooth. 

tial importance because functionally the 
patient will get an excellent result. 

There are some fractures at the angle of 
the jaw which present a special problem 
in maintaining reduction because of the 
constant pull of the muscles of mastication, 
chiefly the masseter and temporal muscles. 
The black mark in Figure 2 indicates the 
direction of such a fracture. In these cases, 
the line of fracture is such that it permits 
the posterior fragment to be drawn upward 
away from the anterior fragment. There are 
various methods of dealing with this 
problem. The simplest is to place some suit- 
able material such as gutta percha or 
modelling compound against the upper 
teeth so that the posterior fragment will 
be held downward and in contact with the 
anterior fragment. This is not always 
possible, and when it is not, it is necessary 
to resort to some form of surgical wiring, 
such as boring holes in the posterior 
and anterior fragments and passing wires 
through them in such a manner as to hold 
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the posterior fragment down, or making 
an incision just behind the angle of the jaw 
through the skin and boring a hole through 



Fig. 2, Shows the intermaxillary wires running 
vertically with the teeth in occlusion. 

the posterior border of the ascending ramus 
through which a silver wire is passed and 
fastened to an elastic band and adhesive 
at the base of the head. The first method 
has the distinct disadvantage of implanting 
a foreign body in a contaminated area which 
will almost certainly become infected. 

In edentulous cases, the fracture is 
reduced and maintained in position by 
means of a head bandage. I have found that 
all types of gauze bandages soon become 
loose and to overcome this tendency 
elastic traction with adhesive has been 
found most useful. 

As I have previously noted, non-union 
or delayed union most commonly follows 
cases in which infection has set in or in 
which there has been a definite delay in 
immobilization. This is hardly the place to 
enumerate the other possible causes of this 
complication. There are several methods of 


dealing with it, but one simple method 
which in most cases is quite efficacious is 
to remove the intermaxillary wires and for 



Fig. 3. Shows the intermaxillary wires placed at 
an angle, using the upper jaw as a fulcrum and 
drawing the left side of the lower jaw forward. 


two or three days permit the patient to 
gently open and close its mouth but not to 
masticate food. The jaws are then re-wired 
from one to two weeks when the procedure 
may be repeated as many times as is 
necessary. The gentle irritation produced 
in the line of fracture will frequently 
stimulate the deposition of calcium salts 
sufficiently to produce bony union. Another 
simple and quite satisfactory method is to 
bore small holes in the proximal surfaces of 
the fragments and keep the jaws immobil- 
ized. This will frequently stimulate bony 
union. If these relatively simple methods 
fail I believe that resort to a bone graft 
should be made but this is only possible 
after the wounds have completely healed. 
Cases of prolonged non-union requiring 
immobilization for several months intro- 
duce another serious factor in that the 
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supporting structures of the teeth suffer 
from atrophy of disuse. Some of the teeth 
may become extremely loose and eventu- 
ally be lost. I have never seen diet or 
medication influence the course of these 
cases. However, I do believe that it is 
sound judgment to keep such patients out 
in the sun and put them on a high vitamin 
regime. Certainly no harm can result from 
it and it might do some good. The problem 
of feeding these fracture patients is rela- 
tively simple. They are placed on a liquid 
diet of high caloric content, and, in spite 
of the fact that they may have a full 
complement of teeth, they are always able 
to suck enough through their teeth to easily 
provide their normal nourishment. 

In a paper as general as this it is impossi- 
ble to speak in any detail of the various 
phases of this work, however, I should like 
to emphasize again that the end-result is 


to be judged by the restoration of the 
function of the masticatory apparatus. 

SUMMARY 

Fractures of the upper and lower jaws 
present certain problems peculiar to them- 
selves in lieu of the fact that they are in 
close apposition to the accessory nasal 
sinuses and are a large part of the delicately 
balanced masticatory apparatus. The res- 
toration of this apparatus is the chief aim 
of treatment. Fractures should be reduced 
and immobilized as quickly as possible and 
adequate drainage established to prevent 
infection. A type of immobilization which 
maintains the teeth of the opposing jaws 
in their proper relation and one which 
distributes the strain to as many teeth as 
possible is desirable. Local anesthesia is 
better adapted to this work than general. 
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T HE proper management of facial in- 
juries is a surgical subject of great 
moment. With increasing numbers of 
facial lacerations following in the wake of 
ever increasing numbers of motor car acci- 
dents, skillful attendance by general practi- 
tioner and surgeon alike is required more 
frequently now than ever before. The im- 
mediate, so-called “emergency” care of 
these victims is but one phase of this 
subject. The management of the late 
sequels, namely unsightly scars, constitutes 
an equally important chapter. Their dev- 
astating effects upon the happiness, 
mental health and even livelihood of the 
disfigured victims must not be underesti- 
mated. The psychic trauma may cause 
more suffering than the physical lesion 
itself. Children are particularly affected; 
brooding over their defects has induced 
serious complexes and detrimental personal- 
ity changes which blight their entire span 
of life. Sensitive adults, too, have become 
social recluses or business failures. The 
extent to which such psychological catas- 
trophies have contributed to present social 
problems, particularly- unemployment and 
unemployability?, is difficult to determine, 
though undoubtedly great. The problem of 
facial scars thus presents many? important 
aspects. 

A first consideration in the management 
of the acute laceration should be the 
prevention of unsightly sear formation. 
Hasty, ill-considered “emergency treat- 
ment” is almost inexcusable. When proper 
facilities for painstaking repair are not 
available at the time, it is better to apply? 
merely a sterile dressing and await a better 
opportunity?. Immediate closure of facial 
wounds without preliminary? cleansing and 
without careful trimming of the jagged 
edges cannot be too vigorously? condemned. 


Equally blameworthy? is the use of large 
skin clips or coarse catgut and silkworm 
sutures. Such closures practically always 
leave heavily? pigmented scars with con- 
spicuous stitch marks that are almost 
impossible to eliminate at a later date. The 
essentials, then, for proper closure of recent 
wounds of the face are careful cleansing of 
the laceration, removal of foreign bodies, 
trimming of skin edges, and the use of fine 
suture materials threaded on fine needles. 
Skin tension which leads to wound separa- 
tion and the formation of wide scars should 
be eliminated by? the use of buried tension 
sutures. These principles are of paramount 
importance in the prevention of unsightly? 
scars following facial lacerations. 

Surgical measures to improve the appear- 
ance of unsightly? facial scars demand an 
equal regard for surgical principles lest 
trying to better we “mar what’s well.” A 
well equipped office operating room similar 
to that maintained in the modern hospital, 
is the first essential. Before attempting 
treatment, however, it is important that 
the patient should be told frankly? what 
result may? be expected. The lay? press, 
unfortunately?, has fostered the belief that 
all scars can be excised so as to “leave no 
trace.” This notion, if held by? the patient, 
must first of all be dispelled. Circumstances 
permitting, however, the patient can be 
assured of a cosmetic result infinitely 
superior to the old scar if well considered 
plastic procedures are properly? carried out. 
It is important to recall that scars at right 
angles to the lines of Langer, due to stretch- 
ing, will of necessity? be more conspicuous 
than those which parallel these lines. The 
latter variety may eventually? leave only a 
fine hair line, scarcely? visible scar. Scars in 
young persons will remain red much longer 
than those of persons of middle and 
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advanced age. These and other important production of a minimal scar depends to a 
facts must be borne in mind since they great extent upon the skill with which this 
determine the prognosis to an important phase of the operation is executed. Inter- 
degree. rupted sutures of any type are prone to 



The following resume outlines the usual 
procedures followed by the author: 
Preparation. 

1 . Thorough cleansing of the entire face 
with green soap and water wash, followed 
by alcohol; 

2 . Infiltration around the scar with a 
1 per cent solution of novocaine containing 
ten drops of adrenalin per ounce. 

Operation. The scar is first completely 
excised, after which the surrounding skin is 
undercut to permit approximation of the 
skin edges. When scars directly overlie 
bone, a subcutaneous fat pad is provided by 
drawing in the adipose tissue from each 
side of the wound. This prevents adhesion 
to the bone and consequent scar depression. 
Skin tension is next relieved by the use of 
buried interrupted sutures placed in the 
subcutaneous fascia. The author prefers 
dermal and small white silk sutures for this 
purpose. Although some of these sutures 
are often extruded later, they nevertheless 
maintain wound approximation sufficiently 
long to prevent spreading and consequent 
wide scar formation. Buried sutures are 
used freely in scars crossing Langer’s lines 
to counteract the pull of these elastic fibers. 

Skin closure, the final step in the opera- 
tion, is a most important one. The eventual 


leave stitch marks. For this reason the 
author advises the use of subcuticular 
sutures. A % inch curved eye needle 
threaded with medium dermal suture is 
best. The needle is inserted into the skin 
34 inch below the lower angle of the incision 
and brought into the end of the wound. The 
stitch then passes subcuticulariy through- 
out the entire length of the wound, picking 
up tissue every 34 inch on each side at the 
base of the dermis and at exactly the same 
distance from the surface on each side. In 
a long wound, the suture is brought out to 
the surface on one side and inserted again 
on the opposite side making an external 
loop every 1 to i34 inches. This loop can 
later be cut to permit removal of the suture 
in sections. A second subcuticular stitch of 
horsehair, threaded on a fine semicurved 
e 3 ^e needle, is next inserted at X inch 
intervals just beneath the skin surface. 
This stitch should be brought to the 
surface at % to 1 inch intervals to facilitate 
subsequent removal. These two subcuticu- 
lar sutures bring about more perfect skin 
approximation and leave less residual scar 
than any other method known to the author 

(Fig ; 0- 

Slight wound separations may be ap- 
proximated by a stitch of fine horsehair 
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threaded on a eye needle. Stitch marks are 
avoided by tying the knot with only the 
first two twists .of the surgeon’s knot. The 
second knot is omitted because it tends to 
increase wound tension and cause the stitch 
to cut the skin, thereby increasing scar 
formation. 

Drainage is usually recommended in the 
primary closure of deep wounds. In second- 
ary operations for the removal of scars, 
drainage is seldom necessary if complete 
hemostasis has been obtained. 

Heavy dressings should not be used. One 
thickness of bandage material placed over 
the wound and held in place by means of 
collodion, placed around, not on the wound, 
usually suffices. 

Bed rest is required for twenty-four 
hours. An ice bag is placed over the dressing 
and kept there more or less continuously 
for two or three days if necessary. 

Removal of sutures is begun at the end 
of forty-eight hours. At this time, inter- 
rupted or subcuticular horse hair sutures 
are removed if they have loosened suf- 
ficiently. The subcuticular dermal stitch 
may be left in place for eight to ten days 
while firm union is taking place. This suture 
leaves no scar. Hence it may be retained 
for a longer period to minimize wound 
spreading. 

In spite of all precautions, keloid forma- 
tion will develop in persons with this 


diathesis. Postoperative x-ray therapy will 
usually improve or minimize this condition. 

Trichloracetic acid applied on fine tooth- 
pick applicators is useful for smoothing 
down small overlapping skin edges. This 
may be repeated several times, if necessary, 
until the best possible cosmetic result is 
obtained. Cinder marks may also be 
removed in this manner by repeated 
applications at two or three week intervals. 

SUMMARY 

1 . Prevention of conspicuous scar forma- 
tion should be the chief aim in the manage- 
ment of acute facial lacerations. Adherence 
to certain principles will prevent or mini- 
mize such scars; thorough wound cleansing; 
avoidance of wound tension by the use of 
buried tension sutures; the use of fine 
suture materials and needles. Heavy suture 
materials, such as skin clips, catgut, silk- 
worm gut, etc., have no place in facial 
surgery. 

2. Secondary operations to remove un- 
sightly facial scars also require finer 
methods of suturing and wound treatment. 

3. The psychological benefit which may 
be derived from the removal of very con- 
spicuous scar formation must not be over- 
looked. Persons handicapped by such 
deformities may be restored to society and 
business by well considered, carefully 
planned surgical procedures. 



CONCEALMENT OF SCARS 

Joseph A. Tamerin, m.d. 

Adjunct Plastic Surgeon, Harlem Hospital, New York City, and Jewish Hospital, Brooklyn 

NEW YORK 

O F the various factors that render the most important. Though the technique 
scars visible, the color, erythema- of suturing might have been painstaking, 
tous in the early stages, is one of the healing by primary intention, neverthe- 



Fig. t. The result of multiple Davis grafts to the Fig. 2. Scars covered with covermnrk. 

head for traumatic avulsion of the scalp. 



Fig. 3. The resultant scar rendered practically in- 
conspicuous with covermark. 
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less, the reddish color of the scar and its will be grateful for an inexpensive, harmless 
shiny surface texture will vitiate some of means of concealing the scars. This means is 
the satisfaction of the patient with the re- provided in covermark, which is a colored 



Fig. 4. A case of multiple more or less discreet 
hemangiomata (port wine stain). These areas 
were excised. 

suit. Particularly is this true, obviously, 
with scars on the exposed surfaces, and 
especially the face. In time, of course, most 
scars will fade, but until they do, patients 


Fig. 5. The scars covered with covermark. 

cream base, available in a number of shades 
to match the complexion. The cream is ap- 
plied to the scar and smoothed on the skin. 
The accompanying photographs show the 
results obtained b} r the application. 
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STYES 

Edward J. Bassen, m.d. 
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T HE hordeolum, or stye as it is more 
commonly known, causes subjective 
and objective symptoms out of all 
proportion to its seriousness. The result of 
a suppurating inflammation of a solitary Zeis 
or Meibomian gland of the lid, it begins 
with an inflammatory edema of the affected 
lid, which at times spreads markedly to 
involve the bulbar conjuctiva, or more 
alarming to the sufferer down onto the 
face. Shortly there develops a point of 
localized tenderness and induration, which 
marks the location of the involved gland, 
followed in two or three days by evidence 
of suppuration, a yellow spot appearing at 
this site, which later breaks down and 
discharges pus. Should the Zeis gland be 
involved, as most usually happens, this 
point of suppuration occurs at the margin 
of the lid on the skin surface and in an 
infection of the Meibomian gland on the 
tarsal surface or at the mouth of the gland 
on the intermarginal space. 

An occasional solitary stye being analo- 
gous to the occasional acne pustule from 
which most individuals at one time or 
another suffer, represents, bacteriologically 
and pathologically, an infection by .the 
staphylococcus of a sebaceous gland. A 
single st} r e, then, is of no serious con- 
sequence apart from the passing discomfort 
and need of local treatment. 

However, two groups of individuals tend 
to suffer from recurrent crops of styes and 
for these the physical and, in women, the 
mental anguish is often considerable. The 
first group includes those sufferers from 
blepharitis whose red, crusted and scaly 
lids furnish an excellent media for growth 
of the staphylococci. The second group 
consists of children and adults with normal 
lids, who because of poverty and poor 


living conditions, fail to obtain sufficient 
fresh air, sunlight and adequate food; or 
those adults who because of overwork, lack 
of sleep and fresh air become “run down” 
and anemic and whose lowered resistance 
renders them susceptible to an infection to 
which they would otherwise not succumb. 

The treatment of the stye itself consists 
in the application of hot moist compresses 
fifteen to twenty minutes three or more 
times daily until the point of suppuration 
appears, at which time an incision is made 
with a sharp pointed knife, and the pus 
evacuated. It is usually advisable to 
continue the compresses for a few days 
after this, because in this way, the return 
of the lid to its normal appearance is 
hastened. It would seem that eventually 
the practitioner would learn that the 
application of j'ellow oxide of mercury is 
not of any value in the treatment of a stye 
and usually aggravates the condition, but 
it is still the universal home remedy and 
many a physician is guilty of encouraging 
this form of medication. 

In the cases of recurrent styes, in addi- 
tion to the local treatment, the blepharitis 
if the underlying cause must be treated, 
and if the patient’s poor health be the 
causative factor, it is most important that 
means be undertaken to remedy the 
situation with more rest, fresh air, etc., 
and treatment of anemias or other path- 
ological conditions. Occasionally all other 
attempts at prevention failing, autogenous 
vaccines may possibly be of help. While 
many oculists stress the importance of 
wearing glasses which correct refractive 
and muscle errors as a means of prevent- 
ing styes, it is my experience that this 
form of therapy is -not of much value or 
importance. 
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CINDERS AND SPLINTERS 
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M ANY transient patients demanding 
emergency minor surgery have 
become permanent through the 
ability of the doctor to give quick relief 
without additional pain. Every office 
should be equipped with instruments 
specially designed for the removal of 
foreign substances such as cinders and 
splinters. Nothing is more disconcerting 
and can ruin a day so completely as to 
spend an hour trying to remove a cinder or 
find a splinter, with ill suited tools and poor 
anesthesia, and finally give up saying, 
“Better go to the hospital and take a 
general anesthetic in the morning.” 

The preparation of the patient has a 
good deal to do with the success of the 
original procedure. For instance, a cinder in 
the eye will be much more amenable to 
removal if a drop of 4 per cent cocain or one 
of the local anesthetics, butyn or metacain, 
is placed on the cornea before any detailed 
inspection is undertaken. A hand with a 
splinter will be a much easier problem if 
soaked in hot soapy water for ten or fifteen 
minutes, while the instruments are boiling. 
A comfortable table with the patient lying 
under a good light during the surgery is a 
necessity. 

Eyes are so important that one should 
know whether or not they are competent 
to remove a deeply embedded foreign body 
and handle the possible complications. If 
complications do develop and it is necessary 
to call in an eye specialist, no one is going 
to thank you for your desire to take a try 
at it. However, there is no harm in inspect- 
ing the eye, after preliminary anesthesia, 
to see if a foreign object is present and if 
undiseernable, to instill a drop of 1 per cent 
aqueous mercurochrome to show up possi- 
ble scratches on the cornea. An alert 


secretary once in taking a careful history 
of an eye case, where I could find nothing, 
disclosed the possibility of exposure to 
steel splintering and an indicated x-ray 
examination saved the day for . me by 
disclosing a good sized piece of steel in the 
e} r e ball. 

The increase of automobile accidents, 
even with the growing tendency of all-steel 
bodies, still presents us with a variety of 
foreign substances. The most common is 
that of a graphite-like substance from oil 
drippings and exhaust pipes, which is fast 
forming a complete covering on all of our 
streets. This graphite-like material is the 
dark blue substance which appears under 
the scar surface about the time the patient 
is debating whether to make the final 
pa3'ment on your bill. It is usually deposited 
deep in the wound in small particles and in 
the rush to close the wound to stop bleed- 
ing, it is encapsulated and appears at the 
surface later. 

Receiving hospitals ordinarily do not 
have time to adequate!} 7 take care of cases 
presenting lacerations with possible inclu- 
sion of foreign material. The reason is that 
the average case will do a great deal better 
if no attempt is made at a complete and 
immediate repair, all arguments regarding 
the wound being sterile for the first six 
hours notwithstanding. Attention to acute 
hemorrhage, followed b} r a moderate cleans- 
ing of the wound with liquid soap and 
water, or peroxide followed with alcohol or 
mild iodine, will insure moderate asepsis. 
A moist dressing, with sufficient pressure to 
control too brisk oozing, kept on until a 
convenient time for a more leisurely and 
efficient repair, will give a cleaner and dryer 
wound in which to work. 
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This plan allows the patient relief, both 
mental and physical, and an opportunity 
to arrange his time and affairs to suit the 
best interests of all concerned. If roentgeno- 
grams are indicated for localization they 
may be taken during this interval. Inci- 
dentally it takes an excellent radiologist to 
find a non-metallic foreign object, be it 
cinder or splinter, and he should be given 
plenty of time for his search. Films, utiliz- 
ing two to four positions, will materially 
simplify a long dissection. If antitetanic 
serum is indicated, it may be given under- 
neath the abdominal skin after first freez- 
ing the area with ethyl chloride sprayed 
through an opening made in a double 
thickness of adhesive. This gives anesthesia 
at the point desired and protects the 
surrounding: skin. 

Not every splinter need be removed. 
Men who are wood workers and who have 
hard calloused hands will show numerous 
splinters which have been embedded for 
weeks with no irritation. These work to the 
surface by themselves. 

It is amazing the large size of splinters 
which may be embedded in soft tissue 
without a great deal of distortion or swell- 
ing. The subcutaneous hardness is ascribed 
to induration, while subsequent efforts at 
removal may bring out various amounts 
of debris for days. The best way of looking 
for a splinter is to work from the point of 
insertion rather than trying to short cut to 
the area where you think it should be. A 
strong concentrated light for transillumina- 
tion is oftimes of value. Splinters under the 
nails are tremendously painful, and anes- 
thesia will best be attained by a circular 
injection near the joint, rather than to add 
insult to injury by attempting to inject 
under the nail. 

I learned from a dentist some years ago 
to use a “carpule” sjndnge for local 
anesthesia. Aside from its general efficacy 
in surgery, I find that by keeping the novo- 
cain carpules and needles submerged in an 
antiseptic solution, I have an emergency' 


set-up, par excellence. The use of a 27 gauge 
needle with a long flat bevel materially' 
aids induction. Some surgeons refuse to use 
any syringe medication that is not carpule 
contained, thus insuring against possible 
accident in solution preparation. 

A surgical nurse taught me that a No. 1 1 
Bard Parker blade is a good instrument for 
foreign object removal. I have found that 
either a Ralk’s or a Watter’s splinter 
forceps and an eye spud with the three 
interchangeable spuds of stainless steel are 
necessary for the instrument set-up. A 
“Berger loupe” or a good headlight and a 
magnifying glass are indispensable aids. 
Harold Gifford, in my school days, demon- 
strated the necessity of immobilizing an eye 
after a foreign object removal. There is a 
simplified eye shield on the market, made 
for either eye, that does away with adhe- 
sive strips and simplifies removal by the 
patient for home irrigations and instillation 
of a mild ophthalmic ointment as indicated. 

CONCLUSIONS 

It is extremely important that all foreign 
matter be removed from skin wounds, 
especially on the face. As a plastic surgeon 
I find a large percentage of cases coming to 
me for the repair of seemingly trivial scars 
which could have been avoided by a little 
extra care at the time of the injury. These 
defects oftimes reach such importance in 
the patient’s mind as to become a major 
obsession. These people are from both 
sexes and of all walks and occupations of 
life. The}* all have the same story, “The 
doctor said it would not amount to any- 
thing and to forget about it.” They are 
willing to go to a great deal of trouble and 
expense in their desire to look like their old 
selves. The prevention of such problems 
lies in the preparedness of the doctor. We 
must remember that as in business, the 
small order often brings the big order. 

“For the Colonel’s lady and Judy O’Grady 
Both get cinders and splinters under their 

skin.” • 
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A SURVEY of the records of The 
Mount Sinai Hospital reveals that 
foreign bodies in the external audi- 
tory canal occur most commonly in young 
female children between two and one-half 
and seven years of age, the right ear being 
involved more frequently than the left. The 
experiences of Keen, 1 however, are not in 
accord with ours; of 5 1 cases of foreign bod} r 
in his series, omitting the cotton wool 
variety, there were 23 in the right ear, 27 
in the left and one not stated. Keen ad- 
vanced the explanation that five or six year 
old children when playing, are reall} 1, 
ambidextrous. 

Previous unsuccessful attempts at re- 
moval were the rule in our patients. This is 
in agreement with the experiences of 
Politzer 2 who stated that hardly 10 per cent 
of the cases which come to the specialist 
had not undergone some manipulation. 
Some of the foreign bodies removed by us 
included beans, peas, a piece of porcelain 
crockery, glass beads of varied sizes and 
shapes, a tooth, a button, small pieces of 
graphite from a lead pencil, pieces of onion 
and cotton. The commonest foreign body 
encountered in adults, according to Asher- 
son, 3 is cotton wool which generally is 
inserted by the patient and forgotten. 
Other authors have reported finding fruit 
seeds, pebbles, glass, shot, insects, larva, 
coffee beans, slate, etc. Foreign bodies in 
the external auditory canal may be divided 
into two groups, those which cause few, if 
any symptoms and those which cause 
severe symptoms. 

1. Foreign Bodies Which Cause Minimal 
Symptoms. Occasionally during the course 
of an otolaryngologic examination, a foreign 
body may be discovered in the. ear. For 
example, a child was referred to the Out 


Patient Department for an opinion as to 
the advisibility of tonsillectomy. On look- 
ing into the external auditory canal, one 
saw a round red object which moved when 
the head was rotated into various positions. 
It was ascertained upon questioning the 
parent, that the child frequently played 
with a red bead necklace. On s} r ringing the 
external auditory canal with warm water a 
small bead was washed out. 

Another patient was seen in the clinic 
complaining of foul smelling discharge from 
the right ear of many years duration. The 
canal wall close to the tympanum was 
covered with granulations. There was con- 
siderable purulent discharge in the external 
auditory canal and the tympanic mem- 
brane was not visible. Upon touching the 
granulations with a probe, the dirty gray- 
ish area which was thought to be the inner 
tympanic wall covered by granulations, 
moved. With a bayonet forceps, the gray- 
ish mass was gently loosened and removed. 
To our surprise, it was a piece of cotton 
about inch thick, encrusted with calcium 
salts. The drum was found intact. Within a 
few days, the granulomata on the canal 
wall disappeared and “the middle ear 
discharge” of many years duration ceased. 

Politzer 2 reported an instance in which a 
piece of slate 3 cm. long was present in the 
external auditory canal for fifty years with 
no complaints other than deafness. The 
patient was seventy years old at the time 
of the removal of the slate and complained 
only of poor hearing. Zaufal 4 and Lucae 3 
reported removing cheny stones from the 
external auditory canal of asymptomatic 
patients after forty and forty-two years 
respectively. Wells 6 reported a case . of 
deafness of thirty-three years duration 
resulting from placing a pea into the 


* From the Otologic Service of Dr. I. Friesner, The Mount Sinai Hospital, N. Y. C, N. Y. 
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external auditory canal which was cured 
after removal of the foreign body. 

2. Foreign Bodies Which Cause Symp- 
toms. As was stated before, some foreign 
bodies cause few symptoms whereas others 
may cause severe symptoms such as ex- 
treme nervousness, headache, reflex tri- 
geminal and vagal manifestations. In 1909 
Dimitriadis" published a monograph con- 
taining a complete and excellent historical 
bibliography of the literature on foreign 
bodies. Abdulla 55 reported a case of intracti- 
ble hiccough which resisted even large 
doses of morphine, but which was relieved 
after removing an impacted plug of cotton 
wool from the external auditory canal. It 
was formerly a common practice for in- 
habitants of India to place cotton wool 
scented with “Itter” into the auditory 
canal. In 1646 Fabricus v. Hildanus 9 re- 
ported curing a patient suffering from 
epileptiform attacks and cough of eight 
years duration, by removing a glass bead 
from the external canal. 

Within the past ten years there have 
been numerous and unusual reports of 
foreign bodies in the external auditory 
canal. Foster 10 reported a bizarre case in 
which a facial paralysis cleared up after 
removing a tick 91 g inch long which had 
embedded itself in the floor of the external 
auditory canal. Irrigations removed con- 
siderable debris and pus, and the author 
then could see what proved to be a blood 
engorged tick which he removed with a 
forceps. Chavanne 11 described a patient 
with headache and vertigo, in whom the 
symptoms ceased promptly after the re- 
moval of foreign bodv from the external 
auditory canal where it had been pressing 
against the drum. Kennedy 12 described a 
case of persistent cough of thirty-six years 
duration which was alleviated following the 
removal of a rice grain from the ear canal. 
Hilton 13 reported an instance in which a 
boy thrust an eraser from the end of a lead 
pencil into his external auditory canal. The 
eraser could not be removed in toto. 
Ultimately the retained eraser caused an 
erosion of the drum and annulus, neces- 


sitating radical mastoidectomy before a 
cure was effected. Many instances have 
been reported of flies in the external audi- 
tory canal causing severe symptoms. Rich- 
ards 11 cautions against trying to remove 
flies with a forceps even under direct vision 
advising that they will be difficult to grasp 
and that there is danger of doing damage 
with the forceps. The insect should be killed 
first by instilling a few drops of a mixture of 
chloroform and oil into the external audi- 
tory canal and then removed by irrigation. 
One of the most unusual foreign bodies on 
record was reported by Seshachalam 15 who 
removed a living scorpion 1 inch long 
from the external auditory canal. This 
patient was awakened at 4 a.m, with severe 
pain in the ear and five hours later in a 
hospital the scorpion was removed by 
syringing. Chalier and Rousset 16 reported a 
tragic case in which a three year old child 
pushed a small stone into his external audi- 
tory canal. Attempts at removal failed. 
Some time later the child was brought to a 
hospital with obvious tetanus which, de- 
spite tetanus antitoxin, ultimately proved 
fatal. Large numbers of tetanus bacilli 
were found in the ear discharge. 

Much of the trouble associated with 
foreign bodies in the external auditory 
canal arises from resort to forcible, ill advised 
attempts at removal usually by well inten- 
tioned parents or occasionally by general 
practitioners. The difficulty in removing 
foreign bodies, according to Asherson, 3 
increases rapidly in direct proportion to the 
number of previous unsuccessful attempts 
at removal. 

Certain foreign bodies when moistened, 
swell to many times their original size. 
This characteristic must be borne in mind, 
because forcible irrigations of these foreign 
bodies will result in swelling and further 
impaction. Repeated instillations of ab- 
solute alcohol will often cause drying and 
shrinkage of this type of foreign body, 
making subsequent removal easier. Small 
hygroscopic objects when dry, may readily 
enter the external auditory canal. After an 
interval of time thej^ may swell and com- 
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pletely fill the external canal, frequently 
with resultant severe symptoms. 

Brief mention will be made of a few of 
the cases of aural foreign body observed 
during the past three years at the Mount 
Sinai Hospital and Out-patient Depart- 
ment in order to point out certain impor- 
tant features in the treatment. One case 
will be discussed in detail, because it 
demonstrates some of the complications 
that may develop. 

CASE REPORTS 

Case i. I. C., female, aged three years had 
a foreign bod} r (bean) in her right external 
auditory canal. Previous attempts at removal 
without anesthesia were unsuccessful. Ad- 
mitted to the hospital and under general anes- 
thesia, bean was removed with a blunt hook. 
The drum was found to be intact. Ammoniated 
mercury ointment 5 per cent was applied 
locally. 

comment. It is best not to irrigate beans 
and like vegetable matter. They are likely to 
swell and become impacted. It is safer to re- 
move them with instruments or probes under 
direct vision. 

Case ii. M. P., female, aged seven years, 
had a foreign body (piece of porcelain crockery) 
in the right external auditory canal which was 
found to be deeply imbedded. There was con- 
siderable edema and narrowing which resulted 
from previous unsuccessful attempts at removal 
without anesthesia, prior to admission to the 
hospital. Under nitrous-oxide oxygen anes- 
thesia, the foreign body was grasped with 
forceps and gently removed. Ammoniated 
mercury ointment 5 per cent was applied to the 
canal. 

comment. Sharp, heavy, irregularly shaped 
foreign bodies of this type at times may not 
be removed by syringing. It is best to attempt 
removal with forceps, watching the edges of 
the foreign body so that the canal is not 
traumatized. 

Case hi. M. N., female, aged three years, 
had a foreign body (glass bend) in the right 
external auditory canal. Previous attempts at 
removal were unsuccessful. Under general 
anesthesia the bead was easily washed out by 
syringing the external auditory canal. Drum 
was found to be intact. Ammoniated mercury 
ointment 5 per cent was applied locally to the 
canal. 


COMMENT. Small beads with smooth sur- 
faces may be difficult to grasp with instru- 
ments. Frequently, however, they are easy to 
remove by forcible syringing. 

Case iv. S. L., male, aged seven years, had a 
foreign body (tooth) in the right external audi- 
tory canal. Efforts at removal by parents were 
unsuccessful. Under general anesthesia the 
impacted tooth was grasped with a forceps and 
removed. The drum was found to be intact. 
Ammoniated mercury ointment 5 per cent was 
applied locally to the canal. 

comment. Under direct vision this type of 
foreign bod}’ is easy to grasp with forceps and 
remove. 

Case v. T. R., male laborer, aged forty-five 
years, suddenly experienced pain in his right 
ear while working on a road construction job. 
On examination, a small piece of gravel was 
seen embedded in the outer layer of the drum. 
All landmarks were visible. Under local anes- 
thesia, the foreign body was gently removed 
with a blunt curette. Follow-up a few days 
later showed complete resolution about the 
site of the foreign body. 

comment. If irrigations fail, we found that 
using a blunt curette under direct vision, was 
most successful in dislodging and removing the 
foreign body. 

Case vi. E. G., female, aged five years, had 
a foreign bod} r (bead) in the right external 
auditory canal of eighteen hours duration. 
Many unsuccessful attempts at removal made 
without anesthesia before admission to the 
hospital. The foreign body was impacted and 
there was considerable narrowing at the 
isthmus. Under general anesthesia syringing 
proved unsuccessful. A small hook was in- 
serted into the hole in the bead and the foreign 
body thus extracted. Ammoniated mercury 
ointment 5 per cent was applied locally. The 
drum was reddened but within a few days the 
drum was completely resolved and the patient 
was discharged well. 

comment. This type of case is potentially 
dangerous. As is well known, the cartilaginous 
canal is somewhat elastic whereas the osseous 
portion of the canal is rigid. Frequently it is 
easy to remove a foreign body when it is in the 
distensible portion of the canal, whereas H 
may be very difficult or impossible to remove it 
if it becomes impacted in the bony portion of 
the canal. Fortunately in this instance the 
small hook engaged the hole in the impacted 
bead thus making removal possible. Whenever 
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hooks are used in intrameatal manipulations 
one should always use direct vision and have 
excellent illumination. 

Case vii. C. B., female, aged three years, 
had a foreign body (bead) in the right external 
auditory canal of ten hours duration. Previous 
attempts at removal were unsuccessful. The 
foreign body appeared impacted at a point 
just beyond the junction of the cartilaginous 
and bony canal walls. The auricle and external 
auditory canal were inflamed. Bloody dis- 
charge oozed from the canal wall about the 
bead. In the Emergency Ward, without anes- 
thesia, attempts were made to remove the 
foreign body by irrigation without success. 
Under nitrous-oxide oxygen anesthesia, at- 
tempts were made using a soft silver probe, 
small hooks, etc., to dislodge or turn the bead 
and thus make it possible to slide a blunt hook 
between it and the drum and extract it. These 
maneuvers also failed. There was such marked 
swelling at the isthmus, that removal without 
great trauma appeared improbable. 

Incident to the manipulations, the cartilagi- 
nous canal was traumatized, the resultant 
bleeding obscuring vision. Because of the 
danger of forcing the impacted bead into the 
tympanic cavity further efforts were dis- 
continued. At this stage, to quote Asherson , 1 
we were in that unenviable position of trying 
to remove a cork from a bottle without being 
able to use a corkscrew. A wet dressing was 
applied to the external auditory canal and 
auricle, to expedite subsidence of some of the 
swelling. It is of historic interest to mention 
at this point that Paulus Aegincta 17 in the 
sixteenth century made a postauricular cres- 
centic incision for the removal of an aural 
foreign body which could not be removed by the 
available intrameatal methods. 

Our patient developed fever, nystagmus to 
the left and pain, and therefore we dared not 
wait as long as we ordinarily would have for 
the edema in the canal to subside. The following 
day, a postauricular incision was made about 
Yi inch behind the auricle, the skin and peri- 
osteum reflected. The cartilaginous canal was 
separated from the bony canal. Already granu- 
lations were present on the bony canal wall 
about the bead, which was tightly wedged 
against the canal wall and drum. The foreign 
body was turned with a Barth curette and re- 
moved by irrigation. The drum appeared intact 
and quite edematous. 

The bead was a large flat white one re- 
sembling a button, with an imitation ruby 


cemented into its center. This finding explained 
the impression we had that we were dealing 
with a red bead. Complete hemostases was 
obtained and the postauricular wound was 
then closed. The external auditory canal was 
tightly packed to avoid atresia of the canal, 
frequently a distressing sequel to this procedure. 
According to Richards particular care must 
be taken to replace the canal lining in order to 
avoid this complication. 

Two days later the patient developed fever, 
angina, a strawberry tongue and a punctate 
rash over the body. The diagnosis of scarlet 
fever was made and the patient quarantined. 
Labyrinthine symptoms, nausea, vomiting, 
nystagmus to the left and falling towards the 
right side became manifest at this time. The 
tight packing was considered responsible for 
the irritative labyrinthine symptoms, and al- 
though we were loathe to remove the packing 
for fear of developing an atresia, it was deemed 
the more conservative of the two alternatives. 
The temperature was i03°f. and signs of an 
acute suppurative otitis media appeared on 
the right side. This ear discharged spon- 
taneously. The external auditory canal became 
narrowed and inflamed. No landmarks were 
visible and granulations filled the fundus of 
the auditory canal. The postauricular wound 
did not heal and there was an enormous amount 
of thick pus from the middle ear. The rash 
disappeared. At this time no cause for the fever, 
leucocytosis and pain could be found other 
than the ear status. Two weeks after the re- 
moval of the bead, facial erysipelas developed. 
This was treated with ultra-violet rays. 

Because of the profuse thick middle ear dis- 
charge of two weeks duration, the fever, the 
mastoid tenderness and positive roentgenologic 
findings, a simple mastoidectomy was per- 
formed under avertin anesthesia. Pus under 
pressure was found immediately on removing 
the mastoid cortex. The mastoid bone was the 
seat of widespread disease. Necrotic granu- 
lations had formed between the cartilaginous 
and bony canal since the removal of the foreign 
body, which were removed. The mastoidectomy 
was completed and the external auditory canal 
firm h' packed. 

Forty-eight hours after operation there was a 
recurrence of the facial erysipelas which was 
again treated with ultra-violet rays. The pro- 
fuse discharge from the middle ear and mastoid 
wound gradually diminished. Twelve days later 
the patient was referred to our Out-patient 
Department ear clinic for dressings. The 
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follow-up report six months later showed “that 
the mastoid cavity was healed, and the middle 
ear discharge scant.” The mother stated that, 
“the ear began to discharge again only after 
the child had a cold.” 

comment. This three year old child was in 
the hospital for almost seven weeks. She had 
three general anesthesias, one postauricular 
incision for the removal of the foreign body, a 
simple mastoidectomy, scarlet fever and two 
bouts of erysipelas. This sequence of events 
strikingly illustrates some of the serious compli- 
cations one may encounter in the treatment of 
aural foreign bodies. 

DISCUSSION 

Complications can often be avoided if 
certain basic principles are borne in mind. 
Of great importance according to Rich- 
ards, 14 Keen, 1 Asherson, 3 Myers 18 and others 
is the necessity of good reflected light in 
carrying out any manipulations. Because 
foreign bodies occur frequently in young 
children in whom one cannot rely on 
complete cooperation, it is advisable to 
administer a general anesthetic before at- 
tempting removal. A struggling, insecurely 
held child is apt to move at an inopportune 
moment and cause trauma to the external 
auditory canal with resultant bleeding and 
swelling, thus making a potentially simple 
procedure quite difficult. On the other 
hand, one must remember that an anes- 
thetized child cannot indicate when the 
surgeon may be causing trauma possibly 
of a serious nature. 

After the patient is anesthetized forcible 
irrigations should always be tried first, 
provided, of course, the tympanic mem- 
brane is intact and that the foreign body is 
not hygroscopic. The nozzle of a good 
strong ear syringe covered with a soft 
rubber tip should be inserted into the 
external auditory canal close to the foreign 
body, directing the stream of warm water 
between the foreign body and the canal 
wall. The external auditory meatus should 
be straightened out by pulling the auricle 
upward and occasionally it is helpful if the 
mouth is agape. In most cases this proce- 
dure will suffice to dislodge and remove the 
foreign body. Zaufal, quoted bj r Dimitri- 


adis, 7 was able to remove 92 of 109 foreign 
bodies from the ear by syringing, and these 
statistics are similar to those of Schwartze 
and other authors. 

Should this method fail, we must con- 
sider the other methods at our disposal. It 
is manifest, from the variety of foreign 
body one may encounter, that no inflexible 
rules can be dogmatically formulated, as to 
how to proceed. We do feel that intra- 
meatal manipulation with instruments 
should be performed by the specialist 
rather than by general practitioners. The 
anatomic configuration of the external 
canal varies in different individuals. The 
size, shape and physical characteristics of 
the foreign body, the length of time it has 
been in the external auditory canal, the 
presence or absence of swelling, bleeding, 
otorrhea or stricture at the isthmus, are all 
factors which indicate which is the method 
of choice to follow. Whether to operate or 
to apply wet dressings and await the sub- 
sidence of the acute inflammation, can, in 
the last analysis only be decided by the 
otologist observing the patient at the time. 

Foreign bodies which swell, such as 
beans, peas or seeds, should be treated 
promptly by repeated instillations of ab- 
solute alcohol into the external auditory 
canal, to cause shrinkage of the hygroscopic 
foreign body. When this has been accom- 
plished, one can frequently dislodge the 
hitherto fixed foreign body by inserting a 
bent silver probe between it and the canal 
wall. We must heed the caution of Richards 
who advised against using force from below 
upward when an object is deep in the canal, 
since it is possible to push the object into 
the middle ear or attic. Occasionally it may 
be advantageous to break this type of 
foreign body and remove it piecemeal with 
a forceps. Care must be exercised to remove 
all of the foreign body. 

We do not like to use sharp hooks be- 
cause of the danger of injuring the external 
auditory canal. When their use is unavoid- 
able, the sharp point of the hook should be 
seen all the time thus lessening the likeli- 
hood of trauma. A tooth, irregular glass 
objects or pieces of crockery can frequently 
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be grasped with a small-toothed forceps 
and removed by gentle manipulation under 
direct vision. On the other hand when 
smooth hard foreign bodies, like pearl 
beads, are grasped with toothed forceps 
they tend to slip away and are often forced 
deeper into the external auditory canal. If 
undue force is used the foreign body which 
was originally situated close to the external 
auditory meatus, may be thrust deep into 
the osseous canal, or even into the tympa- 
num. Trauma of this extent can cause 
dislocation of the ossicles, hemorrhage, 
facial paralysis or injury to the Iaryrinth. 
It is amazing how readily a foreign body 
will in certain positions pass into the 
external auditory canal and how difficult, 
after it changes its position, it becomes to 
remove it until it is manipulated back into 
the original position in which it entered. 

CONCLUSIONS 

The factors of paramount importance in 
the removal of foreign bodies in the ex- 
ternal auditor}* canal in children, are that 
all manipulations be performed under a 
general anesthesia. Good illumination, pref- 
erably reflected light, is a necessity. No 
attempt at removal should be made, to 
quote Richards, until prepared to cope 
with any situation which may arise. 
Hygroscopic foreign bodies require removal 
at the earliest moment but should be 
treated with absolute alcohol before any 
efforts at removal are undertaken. The 
method of choice in the removal of non- 
hygroscopic foreign bodies, is that of force- 
ful syringing with warm water or solution 
of boric acid, provided there is no perfora- 
tion in the drum. 

Syringing having been tried repeatedly 
under general anesthesia, or being con- 
tra-indicated, the physical properties of the 
foreign body will then determine whether 
one uses blunt curettes, blunt or sharp 
hooks, silver probes, forceps or whatever 
instruments are available. After removal of 
the foreign body, anmioniated mercury 
ointment 5 per cent should be applied 
liberally to the walls of the external audi- 
tory canal. 


In those instances in which it becomes 
necessary to employ a postauricular inci- 
sion in order to remove an impacted foreign 
body which is causing severe symptoms, 
one must pack the external auditory canal 
firmly postoperatively to avoid atresia. If 
the middle ear is discharging it is safer to 
risk an atresia by not packing then it is to 
pack and court an otitic complication. 
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NEW 

I NCISION of the drum membrane, com- 
monly known as myringotomy or 
paracentesis, is one of the earliest 
operations practiced by the otologist. 
Judging from the satisfactory results ob- 
tained from this procedure its value cannot 
be overestimated. In the course of time, 
with our increase in knowledge of the clini- 
cal and pathologic conditions of the 
tympanum, mastoid, and their adnexa, 
the indications for myringotomy have 
naturally undergone changes. While in the 
majority of conditions of the middle ear 
there is agreement among otologists as to 
the indications for myringotomy, opinions 
may differ as to the precise time of carding 
out this procedure. It is agreed that a 
knowledge of the surgical anatomy of the 
tympanic cavity as well as the pathologj^, 
physical signs and symptoms of otitic 
infections are prerequisite and most essen- 
tial to the otologic surgeon. 

ANATOMY 

It is not the purpose of this paper to enter 
into a discussion of the minute anatomy' of 
the tympanum, only those features which 
have any bearing upon the operation will 
be considered. It must be remembered that 
the tympanic membrane is a transparent 
concave oval disc, about o.i mm. in thick- 
ness. It forms an oblique angle of about 
55 degrees with the horizontal plane, so 
that its upper border is closer to the auricle 
than is the lower border. An outstanding 
landmark of the tympanic membrane is the 
hammer handle, the lower margin of which 
is situated at the umbo. The latter is the 
site of the greatest concavity. Situated at 
the upper anterior part of the drum is the 
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short process of the malleus which jets out 
rather prominent^. From this structure 
there are two striae, one running upward 
and forward and the other upward and 
backward to the margin which inclose the 
flaccid part of the drum known as Shrap- 
nels membrane. The remainder of the drum 
is tense and is known as the pars tensor. 
From the umbo a cone of light extends 
downward and forward to the margin. 

It must also be borne in mind that the 
distance between the tympanic membrane 
and the inner tympanic wall is relatively 
small, measuring only 2 to 4 mm. 

Histologically, the tense portion of the 
drum is comprised of three layers; (0 an 
outer cutaneous layer, (2) a middle fibrous 
Iaj^er consisting of outer radiating and inner 
circular fibres, and (3) an inner mucous 
membrane layer. 

In infants the tympanic membrane is 
practically of the same^size as in the adult. 

PATHOLOGY OF ACUTE MIDDLE EAR 
SUPPURATION 

As is well known, suppurations of the 
tympanum are most frequently secondary 
to infections of the nasopharynx, extension 
taking place b} r way of the eustachean tube. 
In the early stages there is swelling of the 
mucosa lining the tympanum with engorge- 
ment of the vessels. This is soon followed 
by an extravasation of exudate. The exu- 
date at first is serous or serosanguinous, 
but later assumes a purulent character. 
These changes in the tympanum usually 
make themselves manifest on otoscopi c 
examination by progressive changes in the 
drum. As a result of the accumulation of 
the purulent exudate, the tympanic mem- 
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brane bulges out until rupture finally takes 
place. It must be borne in mind that this 
ballooning out cannot always be ascribed 
to the mechanical pressure of the purulent 
exudate within the tympanum; it may be 
secondary to a marked thickening asso- 
ciated with inflammatory changes within 
the drum itself. This, in all probability, is 
an important factor in the production of 
localized areas of fulness so frequently seen, 
instead of the diffuse bulging of the entire 
drum. 

While the appearance of the drum on 
otoscopic examination is usually an index 
as to the nature of the pathologic process 
within the tympanum, at times, owing to 
either a markedly thickened membrane or 
to previous scarring, the two conditions do 
not correspond. Hence a severe inflamma- 
tory process may exist in the tympanum 
without corresponding changes in the drum 
membrane. 

There is strong evidence in favor of the 
view that suppuration in the tympanum is 
not always secondary to infection in the 
nasopharynx or eustachean tube. This is 
particularly true in the acute infectious 
diseases as measles, scarlet fever, etc. Here, 
in all probability, the mucous membrane 
of the entire upper respiratory tract includ- 
ing the tympanic cavity is simultaneously 
involved through the blood stream. The 
otitis produced in this manner may show no 
characteristic clinical or pathologic features 
and the indications for myringotomy here 
differ in no way from those in the usual 
infections. 

In a consideration of the pathology of 
middle ear suppuration it must be empha- 
sized that the tympanum, aditus and 
antrum are in reality one cavity. With 
practically every infection of the tympa- 
num there is simultaneously or shortly 
thereafter a more or less corresponding 
condition in the aditus and antrum. One 
must even go a step farther and state that 
with every suppurative process in the 
tympanum and antrum there is usually a 
concomitant involvement of the mucosa 
lining the pneumatic spaces of the mastoid 


and of the petrosa. This involvement con- 
sists of thickening of the mucosa with 
engorgement of the vessels, which in the 
majority of instances subsides. While the 
significance of these pathologic changes in 
the temporal bone are quite apparent they 
must not be construed by themselves as 
indicative for early myringotomy. 

PHYSICAL SIGNS AND SYMPTOMS 

Signs and symptoms of acute middle ear 
suppuration vary' with the individual case. 
As a rule there is first seen a congestion of 
the vessels of the drum membrane. This is 
soon followed by redness, thickening and 
some fulness. By' this time the light reflex is 
obliterated. With the increase of fulness 
the other markings such as the hammer 
handle, the folds of Shrapnell’s membrane 
and finally' the short process gradually' 
disappear. The red discoloration may 
assume a yellowish tint, particularly' at the 
site of greatest tension. 

In the course of development of these 
signs, the patient complains of fulness in 
the ear, pain varying in intensity, usually' 
sharp or sticking, increased by' motion of 
the head, and diminution of hearing. 
Tenderness over the mastoid is not infre- 
quent at an early' stage of the infection. The 
temperature may' be only' slightly' elevated. 
In children, however, an elevation to 104 
or 105 degrees F. is not unusual. Here also 
the other symptoms are more pronounced 
so that vomiting, general debility, and even, 
convulsions may be present. 

indications 

No hard and fast rules can be set down 
regarding the exact indications for myring- 
otomy'. Each case must be evaluated on its 
own merits. Naturally' the physical signs 
and symiptoms constitute most important 
criteria in deciding upon the time of opera- 
tion. In addition, however, factors such as 
the type and virulence of the organism, 
method of extension, the age, the general 
condition and temperment of the patient 
must be taken into consideration. In the 
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presence of a bulging drum with all the 
landmarks obliterated, with pain, tender- 
ness over the mastoid, and impaired hear- 
ing, there can be no question as to the 
advisability of a paracentesis. An car with 
findings such as these seldom goes on to 
resolution without discharge, either spon- 
taneous or by incision. All of these classical 
symptoms need not be present, however; 
severe pain or marked postauricular tender- 
ness associated with rapidly progressive 
changes in the drum may be considered 
sufficient evidence to warrant incision. A 
principle which we have followed on the 
otologic service of The Mount Sinai Hospi- 
tal is that a myringotomy is performed 
when on otoscopic examination all land- 
marks of the drum including the short 
process have disappeared. This structure is 
usually the last to be obliterated. A drum 
presenting such a picture even in the 
absence of other physical signs or symp- 
toms warrants incision. The desirability of 
applying this principle is demonstrated by 
the fact that in the vast majority of in- 
stances with such findings frank purulent 
exudate is obtained. 

As is well known, in some epidemics of 
upper respiratory infections or of the acute 
infectious diseases the invading organism 
shows a particular affinity for the middle 
ear. One soon learns by experience the 
peculiarities of the particular infectious 
process. Here, when rapid progress of the 
infection in the middle ear is observed, one 
is justified in doing a myringotomy some- 
what earlier than usual, particularly if 
the patient cannot be under very close 
observation. 

Again, in the elderly patient with 
diabetes or with other debilitating disease, 
where it is well established that infections 
spread with great facility, a myringotomy 
at a time somewhat earlier than that 
commonly agreed upon is indicated. In the 
same category may be placed the suspected 
pneumococcus type 3 infections of the ear 
where the degree of impaired hearing is 
usually out of proportion to the other 
physical signs. Here, the infection, although 


of a slow and insidious nature, progresses 
with destructive tendencies and often 
involves the intracranial structures. 

In isolated instances where the tempera- 
ture remains elevated or where there is 
evidence of continued sepsis and when the 
cause of these cannot be ascribed by the 
internist or pediatrician to any condition 
other than to the ear, one is justified in 
incising the tympanic membrane. This 
should be done even though the appearance 
of the drum and the otitic symptoms are 
not quite those which would warrant it 
under ordinary circumstances. 

Of particular interest is the type of 
otitic infection which is not infrequently 
observed at the outset of a lobar pneu- 
monia, especially in children. This is char- 
acterized by a reddish pink drum which 
goes on to diffuse thickening but with very 
slight if any bulging. The landmarks dis- 
appear very slowly. The child complains 
of pain in the ear, and the condition is most 
often noted by the pediatrician in the 
routine examination. At the height of 
infection, the short process is barety visible 
through the thickened membrane. It has 
been our experience that this type of infec- 
tion usually resolves spontaneously without 
rupture and does not require nwringotonty. 
In these cases there are the usual sjunptoms 
of pneumonia. On occasions the correct 
diagnosis of lobar pneumonia has been 
suggested on otoscopic examination b} r the 
appearance of the tympanic membrane 
even before frank signs in the chest have 
become demonstrable. 

For a time there was a difference of 
opinion among pediatricians and otologists 
with regard to indications for myringo- 
tomy, and even mastoidectomy in the 
severe gastrointestinal intoxications in in- 
fants. This was due to the fact that the 
basis upon which the indications were 
established rested, on the one hand, chiefF' 
on the general ph3 r sical condition of the 
patient, and on the other hand chiefl3 r on 
the otitic condition. The tendency now is, 
and I believe rightfully so, to be guided 
more and more by the otoscopic findings 
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but always bearing in mind the general 
condition of the patient. 

In the so-called influenzal or “grippe” 
otitis the outstanding feature is the pres- 
ence of hemorrhagic blebs on the drum and 
in the external canal. These blebs vary in 
size and are usually associated with con- 
siderable pain. They may appear very 
early in the otitis and very frequently 
rupture before the landmarks on the drum 
have fully disappeared. A serosanguinous 
discharge from rupture of the blebs may be 
misconstrued by the patient as evidence of 
spontaneous rupture of the tympanic 
membrane. The presence of blebs should 
not influence the indications for myringo- 
tomy one way or the other. They usually 
require no special treatment. However, on 
occasions, incision of these alone affords 
the patient a considerable amount of relief 
of pain. 

Repeated myringotomies are seldom 
necessary if the original incision is properly 
made. Such an opening rarely closes prior 
to the time it has served its function of 
drainage. The fact that the membrane 
occasionally continues to bulge after inci- 
sion or even after the opening has been 
sealed over must not be considered evi- 
dence of retained purulent exudate under 
pressure. It may be due, as was previously 
mentioned, to inflammatory changes within 
the drum itself, changes which are rela- 
tively slow in resolving. 

The question might be raised, after the 
indications for mvringotomv have been 
established, what are the hazards, if any, 
in waiting for spontaneous rupture? The 
answer to this question is included in the 
following outline of the advantages of 
mvringotomv. 

V O w ^ _ 

1. Immediate relief of symptoms is fre- 
quently afforded. 

2. The likelihood of extension of the 
infection to the mastoid and adjacent 
structures is diminished. 

3. Toxic absorption from a purulent 
focus is lessened. 

4. Spontaneous rupture is not always 
followed by adequate drainage nor does 


rupture always occur at the site of 
choice. 

5. The principle implied in the dictum 
“where there is pus it should be evacuated” 
is maintained. 

On the other hand, incisions of the drum 
made too early are not always free from an 
element of danger. Under these circum- 
stances sufficient time has not elapsed for 
adequate walling off of the infectious 
process. Instances of intracranial complica- 
tion attributed to too early incision have 
been recorded. 

Preparation of Patient for Myringotomy. 
The external canal must be prepared by 
careful cleansing with peroxide of hydrogen 
or alcohol. Adequate illumination is very 
important, the reflected light is to be used 
whenever possible. The funnel of the aural 
speculum should be of the largest size 
admitted b}^ the external canal. If the 
patient be an infant, below the age of two 
and one-half or three years, proper “mum- 
mification” in a sheet and careful holding 
are most essential. An anesthetic here is 
usually not required. In children above this 
age, and in adults, a general anesthetic is 
advisable, gas and oxygen or ethyl chloride 
proving most satisfactory. The blade of 
the myringotomy knife must be razor 
sharp. 

Site of Incision and Technique of Opera- 
tion. The site of choice for incision is the 
posterior inferior quadrant. This is based 
not only on a consideration of the anatomy 
of the tympanum but also on clinical 
experience. A study of the anatom\ r will 
reveal that the corresponding structures 
on the inner tympanic wall if projected 
from the tympanic membrane are, (1) the 
anterosuperior quadrant with the tympanic 
opening of the eustachean tube; (2) antero- 
inferior quadrant with the carotid canal; 

(3) postero-superior quadrant, long process 
of the incus, stapes, oval window, etc. and 

(4) postero-inferior quadrant, promontory. 

It is obvious from this description that 

the most favorable site for incision and the 
least hazardous is the postero-inferior 
quadrant. The promontory situated here 
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projects outward and protects the underly- 
ing secondary tympanic membrane against 
trauma. The danger, although remote, of 
striking the jugular dome which occasion- 
ally protrudes into the hypotympanic 
cavity and which frequently presents 
dehiscences must always be borne in mind. 

A curved incision parallel to the external 
canal wall and extending from 9 to 6 
o’clock, or from 3 to 6, depending on the 
side, is made. This type of incision has the 
advantages over the linear one in that it is 
larger and it includes a greater number of 
the radial fibres of the drum. The retraction 
of these severed fibres keeps the wound 
open; better drainage is thus obtained. 
Incisions made in the postero-inferior 
quadrant have also proved most satis- 
factory in instances where the greatest 
expression of fullness is manifested else- 
where in the tympanic membrane. Under 
such circumstances the inflammation re- 
solves in the usual manner without evidence 
of undue scarring in the drum. 

Cultures of the pus from the middle ear 
at the time of myringotomy should be 
made routinely. Valuable information with 
regards to prognosis and subsequent ther- 
apy is often obtained. 

After Care . Following incision it is 
advisable to carefully irrigate the ear with 
warm saline or boric acid solution, once or 
twice within the next eight hours, to 


remove the blood clots from the margins of 
the perforations and from the external 
canal. This is to be followed by dry wiping 
of the canal with cotton swabs as often as 
necessary. The local application of heat and 
the use of a sedative usually suffice to keep 
the patient comfortable. 

While in the vast majority of instances 
myringotomy affords almost immediate 
relief of symptoms, occasionally, however, 
particular^' in the rapidly advancing infec- 
tions and when this procedure is done 
prematurely the symptoms may continue. 
Also, it must be remembered that the 
spread of infection to the adjacent struc- 
tures is not always obviated by this 
procedure. 

SUMMARY 

The surgical anatomy of the tympanum, 
the pathology, physical signs and symp- 
toms of acute middle ear suppuration in 
the most common forms are brieffy out- 
lined. A clear understanding of all these 
factors, together with one’s clinical experi- 
ence, forms the basis of the otologists 
judgment in the decision for or against 
mj'ringotomj'. Naturally the general condi- 
tion of the patient must always be con- 
sidered. It is for this reason that the close 
cooperation between the pediatrician or 
internist and the otologist is most essential. 
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NEW 

B OILS and carbuncles form a scourge 
which must have afflicted the human 
race from prehistoric times, yet little 
effort appears to have been expended in 
any movement to diminish their prevalence 
during this period, other than to allay the 
local discomfort which commonly accom- 
panies their presence. 

The laity accept the first seven boils 
philosophically as Nature’s method of 
ridding the blood of some noxious humor; 
and endure them as they do taxes, not 
always patiently, but as a necessary evil to 
round out life’s experience of human 
suffering. 

The medical profession seems to have 
assumed a similar attitude, overlooking a 
fountain source of staphylococci which is 
maintaining and spreading virulent organ- 
isms with a specific pathogenic selectivity 
for skin, the largest protective barrier of 
the body except the blood. 

What happens to the staphylococci 
which are so commonly found in skin infec- 
tions to cause them to become the active 
organisms of grave complications by inva- 
sion and dissemination within this natural 
protection, even in the absence of active 
skin lesions, has never been satisfactorily 
explained. 

It is evident from the past histor} 7 ' of 
both these skin and systemic infections, 
and our inability to prevent and control 
their recurrence adequately at the present, 
that preventative medicine and surgery are 
at fault in handling this problem. It, there- 
fore, becomes our surgical responsibility to 
make an effort to lessen the recurrence, and 
hence the incidence of boils and carbuncles 
on patients being treated for them. 

A great opportunity would seem to be 
afforded surgical research for the develop- 
ment of procedures which might diminish 
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this great source of staphylococci. A con- 
certed attack on these two common and 
related lesions b} r preventative medicine, 
surgery, and bacteriology, should bring 
results of great and far reaching value. 

Fifty-seven years ago the typhoid bacil- 
lus was unknown. From a disease which at 
that time caused an enormous death rate, 
it has at present become too infrequent to 
afford enough cases to teach the disease and 
its complications to medical students. This 
has been accomplished through practical 
sanitarj 7 measures, of vaccination, disinfec- 
tion of bacilli carrying excreta, and isola- 
tion of carriers. All this developed in the 
period of time mentioned. The same may 
be said of diphtheria and other diseases. 

Surgical departments could readily spare 
the required time from delving into obscure 
cavities of the body for rare and occult 
pathological lesions due to complications 
of the lowly furuncle to direct investiga- 
tion toward diminishing this skin infection 
which might lead to an arrest of some of the 
ravages in the body due to staphylococcus 
infection. Organized research while seeking 
new diseases to conquer, should give at 
least passing attention to the prevention 
and cure of these ancient but still existing 
afflictions of man with the possibility in 
mind of their being one of, if not the great 
fountain source of all staphylococcus infec- 
tions pathologic to man. 

Curiously enough it appears necessary 
to have a high mortality attached to a dis- 
ease to attract medical and lay effort to 
a study for checking its prevalence and 
progress; and when a conquest is assumed 
to be in prospect, the success of the means 
used to accomplish this end, is rated in 
terms of lowered mortality. It is obvious 
that this yard stick would be most difficult 
to apply to boils, though easily applicable 
7 
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to carbuncles. The mortality of boils in 
hospital records however, is concealed in 
the enormity of the catastrophe of their 
lethal complications, caused through dis- 
seminated infection. 

I believe the incidence and mortality of 
carbuncles are connected in a large degree 
with the furuncle bearer by his contribu- 
tion of organisms with increased virulence 
and specific action to which is added his 
ignorant disregard of elementary principles 
of surgical cleanliness. 

The prevention of the initial boil or car- 
buncle, I doubt can be avoided; but I am 
sure by painstaking energetic efforts, its 
incidence can be diminished, if the local 
spread and recurrence of cases of furunculo- 
sis which one sees and which have con- 
tinued for several years, can be checked 
in a few weeks by simple surgical measures 
at present in use. Further knowledge re- 
garding the pathological customs of the 
staphylococcus might help bring about the 
elimination of the staphylococcus carrier, 
who is disseminating infection to those with 
a low immunity. These becoming infected 
in turn pass on organisms of increased 
virulence which having developed specific 
action for the skin, do not necessarily con- 
fine their activity to this structure. Each 
small detail which can be added to the 
prevention of this cycle, will be an aid in 
diminishing the contaminating influence 
of the vast surface of bacteria bearing skin 
to which every human being is exposed and 
contributes daily. 

That a person may contaminate the air 
with staphylococci is supported by data 
in an article by William and Mildred Wells 1 
on “Air borne infection (sanitary control) ” 
who find that the “organisms in the tubes 
taken at the Children’s Hospital, Boston, 
both before and after irradiation of the air 
were observed to be predominately sarcinae 
and staphylococci, owing to the nature of 
the activities of the clinic. These organisms 
are characteristic of the skin and were 
raised into the air by the dressing and un- 

1 Wells, \\\ F. and M. Air-borne infections: sanitary 
control. J, A. Af. A* f 107: 1803 (Nov. 28) 1936. 


dressing of the patients, together with the 
treatments which consisted largely of mas- 
sage, manipulation, exercises, and so on.” 
Earlier in this same paper, they state that 
“the Staphylococcus aureus and albus 
found in this study of air borne infec- 
tions were more resistant than B. coli and 
Streptococcus veridans, and exceeded only 
by sarcina lutea in their resistance to ultra- 
violet radiation.” Although the patho- 
genicity of these organisms was not worked 
up, these are very suggestive facts as an 
expression of the organisms resistance to 
destruction. 

The important role that the staphylo- 
coccus plays as compared with other or- 
ganisms when it involves the osseous 
structures, as an example of systemic in- 
vasion, is clearly shown in an article by 
Robertson 2 on osteomyelitis. A staphylo- 
coccus was found singly in 69.3 per cent of 
the cultures, and once in combination with 
streptococcus, and singly in 24 per cent of 
the blood cultures, and once in combination 
with streptococcus. 

It would appear that concerted vigorous 
attack on infections of the skin due to these 
indigenous organisms might offer some 
relief from the many serious diseases with 
their high mortality which staphylococci 
cause in other deeper structures of the 
body. Attention seems to be concentrated 
on the most suitable operative procedures 
for a disease, the predominating causative 
organisms of which are known, with a 
casual disregard for the most apparent 
and fertile source of these. It is similar 
to the treatment of malaria before the 
mosquito was found to be the carrier of the 
infection. 

I have indicated the need of preventing 
the spread of bacteria from a contaminated 
surface of one person to another. There is a 
more important need in preventing the 
spread of infection from any one single 
lesion to other parts of the same person to 
establish prevention and cure. The degree 
of meticulous care given the first lesion 

2 Robertson*, R. C. Acute hematogenous osteomye- 
litis. J . A . M. A. t 107: 1 188 (Oct. 10) 1936. 



Nkw Srmrs You XXXVI. No. t Gordon Boils 

seen by the physician not infrequently 
determines the duration of the disease. 

The first. lesion on the patient is rarely 
seen by the doctor. It is usually treated 
by the patient himself after consultation 
with the local pharmacist or “amateur 
quack.” Until surgery offers better, this 
will continue so, or until some one climbing 
out of the rut will take notice of these old 
diseases and dramatize them sufficiently to 
attract professional and lay attention to 
their very probable important etiological 
relationship to all forms of staphylococcus 
infection with its high disability and mor- 
tality rate. 

The individual is rare indeed upon whom 
some small follicular infection cannot be 
found, manifested in the redness about the 
opening of a hair follicle, sweat or seba- 
ceous gland. The role these minute infec- 
tions play in initiating and spreading the 
more important one to subjects with low- 
ered immunity, will be a hard nut to crack; 
but I feel this will be done in the future 
by coordinated laboratory and- clinical 
studies. That there is a relationship, ap- 
pears suggestive in the degree of folliculitis 
seen in proximity to an established skin 
lesion under treatment, especially in areas 
sparsely covered with hair. Though we 
cannot request a patient to seek medical 
care for a pimple, it is incumbent upon 
every medical man to carefully treat and 
protect such small areas of infection to pre- 
vent spreading of it and recurrence of 
larger ones until immunity has been estab- 
Iished. That such an immunity exists and 
is an important factor in overcoming gross 
infection is demonstrated by two facts, the 
self limited duration of so many cases 
which receive very poor attention; or the 
more important one, that every boil or 
carbuncle does not cause death, with or 
without treatment. Individuals who have 
manifestly a low resistance against skin 
infections" should be taught to use every 
precaution against it until the cause of this 
lowered resistance has been corrected, or 
age has lessened their susceptibility suffi- 
ciently to prevent relaxing this vigilance. 
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The diabetic should use this care through- 
out life. 

There are more closely related etiological 
factors which are so intermingled with 
treatment that for brevity sake, I will 
discuss them in their place. I will emphasize 
important features which have to be antici- 
pated or treated during any stage of the 
treatment of furunculosis or carbuncles, as 
they may cause or follow each other. 

The blond sandy complexioned indi- 
vidual whose skin becomes red from slight 
irritation, we cannot change. He requires 
that great care be taken to avoid any irrita- 
tion or injury of the skin by solutions or 
dressings to avoid spreading the infection 
to adjacent parts; and careful attention 
to hygiene, adequate physical rest and pro- 
tection against extraneous infection as well 
as his own. Anemia should be corrected, 
and the carbohydrate intake adjusted to 
actual requirements to avoid excess. This 
does not refer to the diabetic who requires 
closelv observed, skilled diabetic care. 
Garments worn next to the skin should be 
of non-irritating texture, changed daily, 
and boiled or adequately washed and rinsed 
between changes. This holds good for all 
athletic garments worn during exercise. 
Avoid swimming in water contaminated 
by many bathers, followed by lounging on 
dirty- sand beaches. The value of sunlight 
in improving the resistance of the skin 
is overshadowed by contamination and 
trauma by contact with sand. Youths 
should be cautioned against the careless use 
of unclean towels at boy’s clubs, schools, 
or public swimming pools, etc. Until very 
recent years, the frequent disability of 
collegiate rowing crews was recorded in the 
daily press. Contaminated wrestling mats 
have made their contribution. All parts of 
athletic apparatus exposed to contact with 
perspiring parts of the body should be 
wiped with i per cent formalin solution 
frequently enough to avoid accumulation 
and transmission of infection. Lubricating 
oils have been found to cause an epidemic 
in workers about machinery. A person with 
furuncles should use every precaution 
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against contacts with other people, a pre- 
caution which others should see is carried 
out, especially in industry and in the home. 

The cellular mass killed by staphylo- 
coccal infection may be small enough to 
quickly liquefy and near enough to the sur- 
face to merely form a drop of pus beneath 
the epidermis. This may dry up, form a 
crust which is rubbed off and onto another 
part of the body. The infection may pass 
deeper, destroy a mass of tissue of variable 
size, in which ease it becomes a necrotic 
mass or slough which as it separates from 
the healthy tissue, liquefies as pus; pressure 
and pain develop, and through necrosis of 
the overlying tissue the pus may spontane- 
ously evacuate itself relieving pain by 
diminishing tension. Tenderness, pain, and 
toxemia continues until all the slough 
becomes separated, which Nature accom- 
plishes in about ten days. Coincidently 
with the complete separation of the slough, 
pain and tenderness and the purulent dis- 
charge cease, and there is left a granulating 
cavity to be filled. Until this cavity has 
granulated to the surface it discharges in- 
fected serum, and continues to do so until 
the surface of the granulation tissue is 
epithelized, not closed with a crust which 
is formed from the infected serum. These 
crusts tend to prevent healthy granulations 
filling the existing cavity by preventing 
drainage. When desquamated these crusts 
become the most important carriers of 
infection to other parts. A slough once 
started, I believe takes ten days of healing 
period from its inception until it is sepa- 
rated sufficiently to be expressed. If deep, 
this necrotic mass becomes completely 
liquefied after an adequate time period. 
The pus from a lesion near the surface may 
be evacuated by necrosis of the overlying 
tissue; but if deep, it will necessitate drain- 
age by incision. If the foci are multiple and 
extensive, the subcutaneous tissue is in- 
volved and the infection spreads until ten- 
sion is released by adequate drainage, or the 
process progresses and a carbuncle forms. 

On this brief pathology, the treatment is 
based. A small lesion can be completely 


excised, and the wound left open for drain- 
age and healing; but such a procedure 
is not advisable, as the protective barrier 
is removed and the infection left in the 
lymphatics affords a better chance for 
systemic invasion. When a boil is incised 
before an adequate liquefaction of the 
slough has occurred, the protective zone is 
injured and a new slough forms on the 
edge of the incision which will take several 
added days to separate. The boil which has 
advanced to a point of partial liquefaction 
surrounded by a better protective zone, 
can be incised with less danger of dis- 
seminating infection and a minimum of 
sloughing along the incision which delays 
convalescence. 

The all important requisites to the treat- 
ment of a boil or carbuncle are (i) pri- 
marily to promote liquefaction of the 
slough; (2) to give early drainage for the 
pus under pressure and maintain it as is 
indicated in any abscess; (3) to prevent 
the discharge from spreading the infec- 
tion, and to aid in increasing the local and 
systemic resistance. 

Nature’s method of affording drainage is 
by necrosis of the overlying tissues, which 
can be aided by moist heat, keratolytic 
drugs such as salicylic acid ointment of 
from 1 per cent to 5 per cent, or incision. 
Moist heat can be applied in the form of 
sterile compresses wet with hot boric acid 
solution, or Thiersch’s solution covered 
with cellophane to prevent evaporation. 
Saline though comforting, as it becomes 
concentrated, tends to cause additional 
folliculitis if kept up for any period of time. 
Magnesium sulphate solutions rapidly be- 
come concentrated, leaving a rigid en- 
casement of irritating crystals which lend 
nothing to the comfort of the patient nor 
cure of the disease. Magnesium sulphate 
is one of the good drugs which in recent 
years has been prostituted from its proper 
pharmacological use as a cathartic to the 
role of a placebo unworthy of surgeons. 
Salicylic acid 1 per cent in boric ointment 
U.S.P. No. 1 1, is a soothing antiseptic oint- 
ment which should be used on the contigu- 
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ous skin surface to prevent folliculitis and 
additional boils, or applied generously over 
an incised lesion beneath either wet or dry 
dressings when these are used, prevents 
coagulation of exudate which interferes 
with drainage. This is especially valuable 
when laxity permits wet dressings to be- 
come dry. 

"When more energetic softening of the 
superimposed tissue is indicated, to open 
an existing pustule, Klotz’s formula of 
salicylic acid in the form of an emplastrum 
as given in Brewer’s “Text-Book on Sur- 
gery,”* is most valuable. I have used it for 
a great many years to afford drainage of 
small pustular lesions, protection against 
and treatment of folliculitis, and to pre- 
vent an infection from spreading. This 
emplastrum offers the simplest and most 
efficient dressing for small single or multi- 
ple lesions one can use. It affords the only 
method of which I know for patients to 
protect themselves against small follicular 
infection, preventing recurrence, and larger 
ones. This emplastrum is used by melting 
a small amount on the point of a spatula 
over a flame, dropping this in the center of 
a small circular piece of adhesive plaster, 
and while still melted it is flattened, then 
allowed to cool to a dull lustre to avoid 
causing a blister in which the pus will 
collect. This “paster” is then applied to 
the lesion after all the hair has been re- 
moved by shaving with a sterile razor and 
cleansing with alcohol. To remove this 
paster, the margin is grasped with sterile 
forceps and a small cotton ball soaked in 
benzine held in another pair of forceps is 

* The pharmacist from whom I obtain the modified 
emplastrum Klotz has kindly suggested that after the 
ingredients are melted by heat and mixed by stirring, 
the mixture is allowed to cool to half the temperature 
required to melt them. The mass is then kneaded under 
water with the hands, and when cool and solid enough, 
it is rolled into cylinders 6 cm, long and 1.5 cm, in 
diameter, as a convenient size for use, 

MODIFIED FORMULA OF EMPLASTRUM KLOTZ 


Emplastri plumbi 60.0 

Emplastri saponis 25.0 

Petrolati S.o 

Cerae alba 20,0 

Acidi salicvlic * * 5 * 0 
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used to float oft' the paster. Under no cir- 
cumstances should the trauma of pulling 
this paster oft' be permitted, as doing so 
injures the mouths of glands and hair 
follicles and predisposes to infecting them. 
After removal in this manner, the benzine 
is wiped away with alcohol, or witch hazel 
which is more soothing. If the surface re- 
quires cleansing, use a little hydrogen 
peroxide in tincture of green soap, followed 
by alcohol again. These pasters are used to 
cover a very small isolated but tender 
follicle infection. If gentle pressure on the 
paster elicits tenderness after twenty-four 
hours, it is changed for a new one, other- 
wise they are left on for several days before 
removal, at which time the infection will 
have subsided. In the case of a draining or 
moderately large lesion, they are changed 
daily or even twice a day if the drainage is 
enough to show at the margin of the paster. 
Under this dressing, a small furuncle will 
open and drain without contaminating the 
surrounding parts. The pasters are con- 
tinued, changed as indicated, and left on 
until the wound is healed by complete 
epithelization, which it will do in contact 
with the salicjffic paste. As I have sug- 
gested above, an infected crust from a so- 
called healed lesion dropped on the skin 
and rubbed with the clothing will reinocu- 
late like the old method of vaccination with 
the crust of cowpox. 

Patients with arrests of infection are 
instructed to equip themselves with the 
necessities for these procedures and to 
apply a paster on any pimple or red area 
which develops in the future. Any and all 
procedures connected with the caring for 
the condition must be carried out meticu- 
lously by the doctor and patient, and with 
the same interest that they give their game 
of golf. 

I have taken this up at length, because I 
believe it to be one of the greatest adjuncts 
to the treatment of boils and carbuncles in 
eradicating autoinfection at present avail- 
able. I have been grateful for its aid for 
twenty-five years. 



I 12 American Journal of Surgery Gordon. Boils & Gel F bu IldcS 


April, 193- 


A lesion which is not draining and whose 
size and depth preclude the use of emplas- 
trum salicylate Klotz, or in which the 
tension is associated with tender lymph 
nodes, incision is indicated and should be 
opened under a local anesthetic- Local 
anesthetics injected by direct infiltration 
into the induration of a boil cause pain by 
tension until the anesthetic takes effect, 
and five minutes should be allowed for it 
to act. Where the tissues permit, blocking 
is more desirable. The ethyl chloride spray 
used to freeze and harden the surface over 
a tender boil, followed by pressing on the 
frozen surface with a dull knife, is a poor 
form of local anesthetic. In blocking car- 
buncles great care and judgment should be 
used to avoid spreading infection with the 
injecting needle, and a general anesthetic is 
preferable if the patient is a suitable risk. 

A boil which has been adequately in- 
cised at the right time, will require no more 
than a piece of rubber dam for a drain, 
aided by 2 per cent saiicyclic acid ointment 
to keep the incision open. When the slough 
extrudes sufficiently to act as a drain, do 
not pull it out, but see that it does not pre- 
vent drainage. When it is separated, it will 
fall out on the dressing. Using large thumb 
forceps to force gauze wicks into these 
small openings is a cruel and unnecessary 
trauma and affords poor drainage; use fine 
non-toothed eye forceps to introduce the 
rubber dam. 

Areas surrounding any of these lesions 
should be shaved sufficiently to prevent 
adhesive plaster used in dressings adhering 
to any existing hair. Benzine again should 
be used to float off such adhesive followed 
by alcohol and careful cleansing with 
hydrogen peroxide and green soap. There 
are skins which develop a slight redness 
showing a sensitiveness to any irritation. 
These should be treated with calomine 
solution without carbolic acid until the 
irritation has subsided. 

This covers the general principles of 
treatment for lesions on any part of the 
body except specific regions which call for 
special procedures in conjunction with the 


above. The region within the area enclosed 
by a horizontal line extending through the 
external canthi of the eyes, one through 
the angles of the mouth, and two vertical 
ones connecting the canthi and mouth 
angles may contribute infection to the cav- 
ernous sinus via the angular, ophthalmic, 
and other veins. Therefore any pyogenic 
infection of this region is of major impor- 
tance in its relation to causing cavernous 
sinus infection and thrombosis. Walton 
Martin 3 has reported a mortality of 6 of 
7 cases of infection of the upper lip and 
nose admitted to St. Luke’s Hospital, New 
York. The 6 that died had been pricked, 
cut, or squeezed. He emphasized the need 
of using atraumatic procedures to avoid 
complications by injury to the small veins 
about the lesion which are thrombosed. 
Batson 4 of the Graduate School of Medi- 
cine, University of Pennsylvania, has 
demonstrated on the cadavar that ligation 
of the angular vein does not prevent sub- 
stances injected into the facial vein being 
carried into the cavernous sinus by several 
other routes. This has removed a great 
burden and confusion in my own mind 
regarding whether it should or should not 
be done in the presence of infection in this 
region, and when. I have always felt that 
it was unnecessary trauma of doubtful 
value in a dangerous region. The burden of 
proof in its favor has still to be proved by 
those advocating it. 

The specific technique for caring for 
furuncles and carbuncles of the nose, upper 
lip, and face in the above region is as fol- 
lows. The patient is placed in a hospital bed 
in the sitting position, body high, to avoid 
swelling of the face and the knees flexed to 
prevent slipping down; this position is 
maintained day and night. Along side of 
the bed, a table is placed on which is an 
electric plate with switch under the pa- 
tient’s control. On this there is a basin 
of boric acid solution which is kept hot. 

5 Martin, Walton. The fatal outcome of certain 
cases of staphylococcus infections of the face and iip s * 
Ann. Surg., 76: 13 (July) 1922. 

4 Batson, Oscar V. Oral communication from un- 
published studies of "Anatomy of the Head." 
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Salicylic acid 5 per cent in boric acid oint- 
ment. (without wax) is well rubbed into 
several layers of a gauze pad, leaving an 
excess on the surface. Then the heavily 
impregnated two upper layers are removed 
from the underlying Ia}’ers. The ointment 
bearing layers are then cut with sterile 
scissors into squares just large enough 
to cover the most prominent part of the 
lesion. These are laid together with a pair 
of sterile forceps inside a sterile towel rest- 
ing on the table. A rectangular piece of rub- 
ber dam long and wide enough to hold an 
adequate hot compress against the lesion is 
pleated at each end and tied with a piece 
of umbilical tape or string. The string 
should be long enough to make a sliding, 
adjustable loop which passes behind the 
ears and holds the rubber dam in place 
without pressure. The infected area is 
covered with one of the small pieces of 
gauze spread with the salicylic salve, a 
large piece of good absorbent cotton is 
placed on top of and held in place with the 
rubber dam mask (Fig. 1). The cotton is 
then kept continuously wet with the hot 
solution by the patient, using a medicine 
dropper to moisten the cotton. The cotton 
and the greased gauze is changed P.R.N. 
by the patient using the sterile forceps with 
the aid of a looking glass. As drainage 
begins, changing and cleansing with soft 
cotton is required more frequently. When 
the slough presents, it should not be pulled 
upon or squeezed until after the tenth day, 
at which time, if it has not expressed itself, 
it can be gently teased out. These pro- 
cedures should be maintained until the 
evacuation of the slough and subsidence of 
the greater part of the induration has taken 
place. The cavity should then be treated 
with 1 per cent salicylic ointment until 
epithelized. The horizontal position is per- 
mitted as soon as the slough is out. When 
the multiple openings of a carbuncle de- 
mand connection, 95 per cent carbolic on 
a blunt probe or an electrothermic knife 
may be used to accomplish this, using great 
care to avoid in jurying any tissues except 
those surrounded by a protective barrier. 


For the small deep so-called “blind boil” 
of the laity, which occasionally occurs in 
this region, hot moist compresses are used 



Fig. 1. Drawing illustrating the use of rubber dam 
mask to hold upper lip and face compresses, a, 
absorbent cotton and dressings; B, rubber dam 
mask. 

until the slough is completely liquefied. The 
area is then anesthetized and opened care- 
fully with a sharp Von Graef eye knife, 
making a small wound. A piece of spear- 
shaped rubber dam is introduced with plain 
eye forceps, and salicylic ointment used 
with hot moist dressings. 

The nasal furuncle can be prevented b} r 
simple lubrication with boric ointment. 
If the tenderness is persistent, 1 per cent 
salicylic acid in boric ointment is sooth- 
ing and healing. If the process goes on to 
suppuration, crusts should be removed 
with hydrogen peroxide as a mechanical 
cleanser. This is applied on a small cotton 
wound applicator gently rotated over the 
surface. When the crust is loosened, it will 
wipe away on the swab. When the area is 
carefull}' cleansed, a 2 per cent salicylic 
acid in boric ointment is generously ap- 
plied. This routine is carried out frequently 
during the day to insure drainage and 
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comfort. In addition hot moist dressings 
of absorbent cotton applied frequently will 
give comfort until the slough is evacuated. 

One of the most emphatic “ dont’s ” in 
surgery is don't squeeze, puncture with a 
needle or sharp instrument these lesions, to 
prevent injurying the protective barrier 
which has formed around these minute 
infections. 

The painful recurring furuncle of the 
external auditory canal if treated by fre- 
quent cleansing and the application of 2 per 
cent salicylic ointment, is made more com- 
fortable and the spreading of infection 
lessened. 

Furuncles on women’s necks were rarely 
seen until the bobbed hair style necessi- 
tated clipping and shaving the back of the 
neck. The barber shops modern aseptic 
technique is a gesture in the right direction, 
but calls for more adequate sterilization of 
tools between clients who may be staphylo- 
coccus carriers. The period of time edged 
tools are exposed in the formalin cabinet 
or that clippers are boiled, is too short 
for effective sterilization. A barber clips 
the hair on the neck of one susceptible to 
staphylococcus infection. The clippers may 
have been used on the neck of a client re- 
cently afflicted with boils and whose skin 
and hair are contaminated, or perhaps 
there are a few infected follicles as men- 
tioned, or a tiny infected crust harboring 
staphylococci. The infected clippers are 
pressed into the skin of the non-immune, 
contaminating it; and if they are dull, they 
pull the hair traumatizing the hair follicle. 
Infection is further augmented by the 
hair which has been cut short and thereby 
stiffened, being pressed into the follicle 
by the collar, folliculitis develops, and it is 
a short stage to furuncle or carbuncle. Not 
infrequently in the less modern shops, 
there is an added touch of infection when 
the barber uses the obsolete but germ laden 
brush to wipe cut hair away from the neck 
while he drives the infected bristles into 
open hair follicles and sweat glands. A 
client’s own tools adequately sterilized will 
prevent primary contamination, but in 


their absence washing the neck immedi- 
ately with soap and water, witch hazel or 
alcohol, will be of service in preventing 
primary or secondary infection, especially 
where a razor has passed through an in- 
fected follicle. 

The attached shirt collar contaminated 
by secretion from a dressing becomes a real 
hazard. The neck should be protected 
against such reinfection until the collar 
can be removed or replaced by a detach- 
able one. Where much discharge is present, 
a large dressing held in place by a soft neck 
bandage covered with a washable hunting 
stock is desirable. The stock should be 
changed daily and laundered. Contami- 
nated overcoat collars of either cloth or fur 
should be washed with 1 per cent formalin 
solution. Driving in open cars where dust 
is deposited on the neck and rubbed in by 
collars require that the neck should be pro- 
tected by frequently changed and clean 
mufflers, as well as washing with tincture 
of green soap. 

Women who in recent years have shaved 
the axilla, used depilatories, and irritating 
astringent deodorants, are very prone to 
axillary furunculosis. Here the lesion by 
reason of the loose subcutaneous tissue 
burrows and balloons the surface with only 
moderate pain before an outlet is afforded. 
The large lymph flow in this region makes 
for a profuse discharge of watery pus and 
a gelatinous slough. The quantity of lymph 
interferes with their healing by forming a 
boggy granulation over which epitheliza- 
tion progresses slowly. Also the movement 
of this region interferes with healing and 
dressings. These lesions are most intractible 
but yield to simple and meticulous surgical 
cleanliness and care. To avoid the trauma 
involved in removing adhesive plaster, a 
dressing support as shown in the sketch 
(Fig. 2) is used. Two of these should be 
made so that they can be laundered fre- 
quently. The local dressing is supported 
by sterile absorbent cotton permitting 
movement of the arm without local irrita- 
tion. Disinfection of the contaminated 
sleeve armholes and dress shields with 1 per 
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cent formalin solution and the avoidance tissue, the loss of which will make for pro- 
of any irritating deodorant are essential. longed convalescence. They will extend to 
In the male, intertrigo ol this and in the and involve the deep fascia. In the initial 





Fig. 2. Drawing illustrating the thin muslin garment with tapes to hold axillary dressings in place. 


perineal and internatal regions is a pre- 
disposing factor, and should be treated 
with mild soothing antiseptic lotions or 
weak salicylic ointment. Pruritis of the 
skin about the anus and internatal fold 
furnish bacteria which are spread to other 
parts of the body by the finger nails. This 
together with intertrigo of the perineum 
and groins should be sought and treated in 
recurring stubborn cases. A slight discharge 
from a small anal fistula or pilonidal sinus 
can furnish a persistent recurring infectious 
agent. 

Doctors and nurses are conspicuously 
remiss in handling infected dressings with 
ungloved hands and without instruments. 
It is imperative for one doing dressings ol 
boils and carbuncles and infected cases, to 
always use instruments to handle the dress- 
ings and sponges, and sterile gloves where 
possible to avoid contaminating them- 
selves, associates, and patients. It seems 
absurd to have to mention this, but its 
justification will likely be apparent to the 
reader at his next surgical rounds. 

Carbuncles are most apt to form in the 
thick skin of the posterior cervical and 
upper dorsal region. The infection may 
spread laterally and involve large areas of 


stages one treating these lesions should not 
overlook the possibility of an infection 
from anthrax or glanders and proceed 
accordingly. 

A small infection with three or four 
closely grouped openings can be treated 
as a boil unless it presents a picture of 
spreading induration with slight tender- 
ness. Then it should be treated as a car- 
buncle. In a carbuncle, one should not wait 
for liquefaction of the slough. The pro- 
gressive extension by invasion of surround- 
ing tissue outruns localization. Hot moist 
dressings are used until it is learned where 
the maximum necrosis has taken place, to 
determine the type and extent of the inci- 
sion. As the pressure due to swelling cuts 
off the local blood supply to a degree which 
prevents the tissue resisting the spreading 
infection, early drainage by operation 
should not be delayed too long, as it affords 
release of the subcutaneous tension, and 
prevents extension of infection. The sooner 
this is done the less destruction of tissue 
there will be and the shorter the period of 
convalescence. 

In the diabetic, any suppurative process 
tends to maintain a high blood sugar. This 
calls for a more complete and immediate 
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eradication of the suppurative or necrotic 
lesion than in one who is not. The diabetic 
should be prepared by his medical advisor, 
or placed under the control of the medical 
service in a hospital whcrehisdiabeticneeds 
will receive proper dietetic and insulin 
control. Surgery is merely an adjunct to 
this, and complete excision should be 
carried out at the earliest possible moment 
compatible with his diabetic pathology 
and preparation. 

Operative procedures for other than the 
smallest lesions should be done in a hos- 
pital. It affords an assistant for retraction 
and exposure to remove necrotic tissue and 
control bleeding, as well as a surgical nurse 
and anesthetist. 

I prefer general anesthesia to avoid 
passing needles through infected tissue 
and local postanesthetic reaction. The 
prone position necessitated by lesions of 
the neck and upper back interferes with 
respiration and calls for skilled anesthesia 
with resusitation support available. 

The incision used should be determined 
by how much skin can be saved which at 
the same time will permit complete re- 
moval of all necrotic subcutaneous tissue, 
or a relief of lateral tension by removing a 
subcutaneous wedge-shaped section from 
the surrounding infected region. The re- 
moval of the wedge leaves an over-hanging 
margin which supports a blood supply 
to aid separation of sloughs. I believe 
this relieves tension better than simple 
undercutting. The incision can be crucial, 
H-shaped, or circular. One should attempt 
to avoid acute angles which tend to slough 
and produce unsightly scars. The incision 
can be made with a cutting endothermic 
knife and bleeders stopped with the coagu- 
lating current. When done by sharp dissec- 
tion, a very small heavy full curved needle 
carrying a ligature to take a bite of tissue 
to prevent the ligature slipping, is very 
helpful to control bleeding. The local tis- 
sues are very thick from swelling, and one 
should go well underneath the necrotic 
mass to the deep fascia. Removal of a por- 
tion of the deep fascia facilitates vasculari- 


zation and separation of the slough that 
remains. If all the slough is not removed, 
it will separate provided incisions have 
been adequately made to relieve the ten- 
sion. When major oozing has been stopped 
by temporary packing, a Mikulicz packing 
is made with two or three layers of plain 
gauze wet in sterile saline or boric solution, 
and with the margins of the incision held 
open, a small wet packing is used to fill it 
and the reenterant angles and crevices. The 
whole is covered with loose moist gauze 
and. a Carrel tube placed in position to 
maintain constant moisture bv irriga- 
tion. This is covered with a piece of boiled 
cellophane and a layer of sterile absorbent 
cotton to prevent movement of the band- 
age being transmitted to the tender wound. 

The outer dressing is changed in twenty- 
four hours, and the central packing as soon 
as it is softened enough by discharge to be 
removed easily, then it can be replaced 
with moist loose packing. The layers of 
gauze in contact with the granulations are 
left until they lift from the wound surfaces 
without causing bleeding. The surrounding 
area is cleansed with alcohol and H;0;:, 
and covered freel\ r with i per cent salicylic 
ointment. The adjacent areas are watched 
daily for induration and tenderness which 
lasts until the slough is completely sepa- 
rated. If the excision has been complete, 
there will be little; if incomplete, some 
sloughing will occur and gradually lessen; 
but if induration and tenderness progresses 
further, excision should be done. Boldness 
at the start will save future trouble. It is 
surprising how much smaller a wound be- 
comes after the swelling has subsided and 
all the slough separated. From this point, 
a simple vaseline gauze packing can be 
used until the cavity is level with the skin 
margin. If this packing overlaps the skin 
edge, epithelization will advance over the 
marginal granulations as they rise in the 
wound. The surrounding skin must be kept 
clean by daily dressings and cleansing. The 
small isolated furuncles which ma} 7 develop 
around the operative area, will be less when 
i per cent salicylic acid ointment has been 
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used. These are treated with Klotz’s em- 
plastrum on adhesive plaster as already 
described. When the granulations are 
level with the skin, boric ointment on the 
granulations covered with flamed adhesive 
changed every two days, will promote 
epithelization from the margins and pre- 
vent exuberant granulations. Large cavities 
should be Carreled and skin grafted before 
granulations have formed an excess of scar 
tissue beneath them. In hair bearing areas 
the wound margin should be examined 
under a bright light with a large magnify- 
ing glass, and marginal hairs should be 
treated with an epilating forceps. Those 
that are loose and slip out easily should be 
removed, but unless they come out freely 
without any discomfort, leave them alone. 
These loose hairs act as foreign bodies and 
prevent healing b}* causing a minute degree 
of foreign body irritation. Until epitheliza- 
tion is complete without a crust, the wound 
is not adequately healed. 

Before discharge the patient should be 
instructed how to care for any small follicu- 
lar infection which might develop, and to 
use all the prophylactic measures possi- 
ble. Hydrogen peroxide is not used for its 
antiseptic value which is nil, but for its 
mechanical cleansing. I have used a single 
application of gentian violet and methylene 
blue 5 per cent solution in 70 per cent alco- 
hol as advised by Kingsley Roberts for skin 
infection over limited areas with success 
in conjunction with the above principles 
where discoloration of clothing and laundry 
was not a factor. I believe it is an excellent 
penetrating, non-irritating skin disinfec- 
tant with a prolonged action. 

Iodine is not mentioned as I never use it 
in treatment or preparing these lesions for 
operation. It is an irritant, hardens the sur- 
face skin and permits infection to progress 


beneath it. Soap and water followed by 
ether is sufficient. 

The use of vaccines in the presence of 
careless surgical cleanliness are of little 
value and should not be relied upon to do a 
surgeon’s work. However, in conjunction 
with careful clean surgery they are occa- 
sionally an aid in stubborn cases. 

I believe that in the future further study 
of the staphylococcus should bring to 
the surgeon’s aid great help from newer 
vaccines. 

I have made no endeavor to enter the 
discussion of the newer methods of treat- 
ment which have not been sufficiently used 
to warrant advocating them for general 
use. A thorough study of existing princi- 
ples of surgery as related to these lesions 
together with a due appreciation of their 
application to the different phases of the 
changing pathology of boils and carbuncles 
limited though it is, will afford judgment 
to evaluate properly any new principles of 
treatment. I know of no specific. 

The material I have given has been used 
for many years. Four facts I have learned 
are requisite — drainage, gentleness, cleanli- 
ness and thoroughness. 

SUMMARY 

1. Surgical responsibility regarding these 
lesions ; 

2. The relationship of these lesions to the 
perpetuation and spread of all staphylococ- 
cus infection, i.e. carriers; 

3. The relationship of staphylococcus 
carriers to generalized staphylococcus in- 
fection; 

4. General principles of prevention and 
care of furuncles and carbuncles; 

5. Specific treatment and methods for 
lesions of face, lip, nose, and axilla; and 

6. Treatment of carbuncles are all pre- 
sented and discussed. 
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FURUNCLE OF UPPER LIP* 

Gerald H. Pratt, m.d., f.a.c.s. 

Instructor in Surgery, New York Post-Graduate Medical School and Hospital, Columbia University 

NEW YORK 

F OR eighty-five years the peculiarities making the splinting of the infected part 
of an infection of the upper lip have difficult. A second anatomical consideration 
caused special studies to be made and is one of vascular importance. This area is 
reports to appear in the medical literature, richly supplied with a deep vein plexus 
but in spite of a great deal of observation which normally drains by way of the facial 
the mortality remains approximately the vein into the internal jugular vein. A tribu- 
same. Stronger’ s (1855-60) conception tar}' of the facial vein, the angular vein, 
that a furuncle on the upper lip was merely anastomoses with the superior ophthalmic 
the outward manifestation of a pre-exist- vein at the inner upper angle of the eye, 
ing and underlying infection gave way to this superior ophthalmic vein being the 
Trendelenburg’s (1886) thought that such major tributary of the cavernous sinus, 
a malignant infection must be due to a None of these veins have the protective 
specific infection. Failure to show such a valves present in veins in other parts of 
specifity, led Trendelenburg later to be- the bod}'. A progressive thrombosis of the 
lieve that it was a mixed infection of the facial vein diverts the normal venous 
mouth. Lenhartz and Lexer (1903) followed current to the angular vein and with 
with proof that in most instances the thrombosis of it and the superior oph- 
causative organism is the common furuncle thalmic vein a thrombosis of the cavernous 
germ, the staphylococcus. Other organisms sinus is the result (Fig. 1). (A more circui- 
may be found and Kocher showed that the tous course for venous drainage to the 
streptococcus may be present (Lexer- cavernous sinus by the pterygoid plexus is 
Bevan 1908). Efforts to find a particularly less common.) The cavernous sinus is so 
malignant form of infecting organism constructed that it consists of many small 
shows that our predecessors realized that compartments, physiologically designed to 
in this locality an ordinary infection took slow the blood flow and thus prevent too 
a different and often fatal course. sudden changes in the intracranial pressure 

Rosenbach of Gottingen (1905) was one due to respiratory influences. This con- 
of the first to draw attention to the dif- dition lends itself more readily to throm- 
ference in the anatomy of the host in bosis. We have therefore, two very good 
this syndrome, and to clearly understand reasons for the difference in the course of 
this entity a brief anatomical review is a supposedly mild infection in this portion 
necessary. of the body. 

Fascial planes as a rule limit infection In addition to these anatomical pecul- 
and guide its course. In the part of the iarities in the pathogenesis, one must place 
face we are considering the muscles have the maltreatment of the patient by himseli 
no fascia and the skin is closely attached or often by the attending physician who 
to these muscles of expression. This does follows an old dictum “Ubi pus, ibi 
two things. It gives no fascial area to limit evacua.” Many practitioners do not realize 
and collect the infection and it also keeps that if recovery' is to be expected in 
the skin in this area in constant movement infections above the mouth area, the axiom 
whenever the facial muscles move. This “Noli me tangere” must be followed, 
motion constantly pumps septic material The symptoms and course of this con- 
into the surrounding tissue spaces thus dition are best exemplified by a case 
* From Department Surgery, New York Post-Graduate Medical School and Hospital of Columbia University. 
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history, the record taken from a distant 
relative, a senior in law school on the 
threshold of his professional life. This his- 
tory amply illustrates the tragic suddenness 
of disaster from its simple beginning. 

Male, aged twenty-one, developed a small 
pimple on the upper lip near the angle of the 
right nostril, which was treated by compresses, 
salves, etc., at. home for three days. He was then 
taken to a nose and throat specialist who 
applied suction on two occasions. Edema spread 
rapidly and the eye became swollen and entirely 
closed. Twenty-four hours later the other eye 
became closed and a proptosis of the original 
side appeared. Delirium with high fever showed 
evidence of the septicemia. He was removed 
to the hospital where all forms of supportive 
and restorative treatment failed to arrest the 
course. Death occurred on the tenth day. 

Remarks. This is the usual tragic story 
of the patient at the beginning of a useful 
career whose life expectancy of some thirty- 
five years more is suddenly broken. Earlier 
and very conservative therapy might have 
been more efficacious. 

Every mistreated pimple on the upper 
lip will not follow such a serious course. 
Every day many pimples on the upper 
lip are squeezed without serious results. 
It is important to realize, however, that 
in such instances, a certain percentage 
will go on to dangerous or fatal complica- 
tions. It is sufficient if we thus derive a 
wholesome respect for this lesion and treat 
each simple pimple as a potentially dan- 
gerous adversary, thus preventing the 
complications. 

The treatment necessarily divides itself 
into the stage of the disease when first 
observed. 

i. The Phnple. If the pimple is not dis- 
turbed it will invariably subside. This 
natural subsidence is due to a protective 
wall of leucocytes built up by nature 
around the site. Squeezing, rubbing, incis- 
ing or the application of irritating pastes 
or solutions disturb this natural barrier 
and the spread of infection is expedited. 
Great care in the explanation of the poten- 
tial danger to the patient is necessary at 
this time. If the pimple is large, the patient 


should be kept in bed, talking prevented, 
and the movement of the lips in deglutition 
minimized by the use of fluids. General 
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Fig. i. Dissection showing anastomosis between 
facial and ophthalmic veins. 


body care, maintenance of nutrition and 
elimination are important measures. 

2. The Furuncle. The patient is placed 
in bed at once with careful nursing care. 
Talking is prohibited and all movement of 
the lip prevented, utilizing the feeding tube 
if necessary. General care is maintained 
including the fluid balance and elimination. 
Sedatives to control the pain and restless- 
ness are administered as required. Locally, 
a light cotton pad, kept moistened by a 
dropper, eliminating the trauma of chang- 
ing the dressing may be placed over the 
lesion, the solution used varying with the 
desires of the attending surgeon provided 
it is non-irritating. Its effect is only to 
help keep the surface elimination of the 
area open and to give some local comfort. 
An ointment such as 5 to 10 per cent of 
yellow oxide of mercury may be placed on 
the area; the ointment by its mild macerat- 
ing action keeps the small sinuses from con- 
gealing. Such a dressing eliminates the 
weight of the pads. 

3. The Complication Stage. The de- 
velopment of a spreading infection as 
evidenced by swelling, redness and tender- 
ness extending up along the nose to the 
eye and forehead is a grave warning. The 
treatment as outlined in the furuncle stage 
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must be continued. Expert nursing care 
is important. A strictly conservative pro- 
gram as far as the local lesion is concerned 
is necessary. Nature’s effort is to splint 
and immobilize the area, and any inter- 
ference with this effort will be followed 
by r disaster. The swelling, the edema, the 
induration are all a part of this defense, and 
for the mobilization of every resistive ele- 
ment absolute quiescence of the part is 
required. The therapy then may be summed 
up as excellent nursing care, the provision 
of ample nourishment without the use of 
the lips, fluids, care as to elimination, seda- 


digested by the recipient, will often provide 
the extra added defensive element tempo- 
rarily lacking, and when this defense is 
destroyed by the patient, it can be re- 
placed. Experience has shown that this 
occurs approximately every three days. 
Immunized donors are apparently of help, 
and the use of bacteriophage as shown by 
MacNeal has been effective in many 
instances, especially 7 when combined with 
blood transfusions. 

4. Cavernous Sinus Thrombosis. This 
condition is associated with py T emia and 
septicemia and the end result is nearly 
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tives for the pain and restlessness, sponging 
for hyperpyrexia and delirium, and for the 
local lesion a splendid surgical restraint. 
Visitors, consultants who do not fully 
realize the situation or who disagree with 
the therapy, and insistent relatives can 
easily turn the tide fatally at this stage, 
and success or failure may depend on 
the artful control of the family and 
friends. The development of an early 
confidence in the kin is highly important 
and sooner or later with continued surgical 
inactivity this confidence will be tested. 
The use of blood transfusions in small 
repeated amounts (250 c.c. every two to 
three days) is valuable in this stage. This 
blood, which like all foreign .proteins is 


always death. Spontaneous cures have 
occurred even in this stage and supportive 
measures and blood transfusions should be 
continued. Operative therapy on the cav- 
ernous sinus is not advocated even though 
Browder in Brooklyn, and Eagleton both 
have reported a surgical cure, Browder 
coagulated the entire cavernous sinus and 
while the eye was lost, the patient was 
saved. Other experiences have but hastened 
the fatal outcome, and have eliminated the 
occasional cure from general supportive 
measures and blood transfusions. . 

The ligation of the angular or facia 
veins before the spread of the infection has 
been utilized by many, and in certain 
instances quite miraculous results have 
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been reported. Theoretically, this plan 
does not seem a wise one. The placement 
of a ligature with its necessary operative 
procedure, violates the conservative plan 
of therapy outlined which has been found 
to give a lower mortality than any other 
course of treatment. Some years ago, 
a similar plan was used to eliminate the 
danger of pulmonary thrombosis from 
thrombophlebitis of the leg. An incision 
with ligation of the involved vein just 
proximal to the thrombus resulted fatally 
in the first 2 instances showing the fallacy 
of attempting to limit thrombus exten- 
sion by r ligation. There is always some 
phlebitis and the added irritation from the 
operation is often sufficient to spread the 
clot. At the stage that ligation would aid, 
there is usually a septicemia or a septi- 
copyemia, and previous to this time most 
will recover with the conservative treat- 
ment. One is inclined to believe that the 
reported cures after ligations were in spite 
of rather than because of this operation. 
The frequency of bilateral sinus thrombosis 
also makes one dubious of such treatment. 
X-ray therapy has been advised for this 
condition and while it has so far not been 
established, it may be worthy of trial. The 
response of some furuncles to roentgeno- 
therapy has been dramatic. Two personal 
instances failed to respond to this type of 
treatment. Circuminjections of the pa- 
tient’s own blood as advocated by Bailey, 
also are not as effective in this area as in 
the other parts of the body and again 
violates the “let alone” policy. Mobiliza- 
tion of defensive cells may be better done 
by whole blood transfusions or immunized 
donors. Suction, to which the older laryn- 
gologists so frequently resort, has directly 
contributed to the mortality. 

In 8 patients recently 7 treated as out- 
lined in this paper there has been no 
mortality. 

SUMMARY 

1. Anatomical causes for the severity of 
furuncles of the upper lip are outlined. 

2. The part that maltreatment or over- 
treatment plays in the pathogenesis is 
described. 


3. A therapeutic outline for the four 
stages of the disease is arranged. 

4. An ultra-conservative treatment is 
advocated. 
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NEW 

T HE salivary glands supplying secre- 
tions to the mouth include the follicles 
of the mouth, the sublingual, the sub- 
maxillary and the parotid glands. The 
latter three are paired glands on either side 
of the mouth. The sublingual glands 
secrete a thick mucilaginous secretion, the 
submaxillary glands a somewhat thinner 
secretion containing mucin, while the 
parotid glands secrete a thin watery fluid. 
All these are mixed to form the saliva, 
which softens food into a pliable bolus and 
starts the process of digestion. Ordinarily 
about iooo to 1500 c.c. of saliva are 
secreted by these glands daily. 

In considering the embryology of the 
salivary glands, we may understand their 
anatomical position and their vulnerability 
to fistulous formation. The anlage for the 
submaxillary and the sublingual glands first 
appear about the sixth week of embryonic 
life. It is a ridge-like area of the buccal 
epithelium occupying the furrow marking 
the angle between the tongue and the floor 
of the mouth. The sublingual anlage lies 
nearer the tip of the tongue. The parotid 
anlage appears about the eighth week and 
is a development of the oral ectoblast 
along the lateral groove, separating the 
upper and lower jaws. At first, the sub- 
maxillary and parotid anlages lie about 
equally removed from the oral opening but 
migration occurs, the former passing for- 
ward and the latter backwards. All these 
glands begin as a solid cylindrical out- 
growth from the deeper layers of the 
epithelium. The cylinder rapidly lengthens 
and branches, so that by the eighth to the 
tenth week, the submaxillary and parotid 
glands, respectively, consist of a main stalk 
and terminal buds. The anlage of the 
sublingual gland gives off epithelial buds 


YORK 

and the primary sprouts subdivide, eventu- 
ally becoming the smaller ducts and the 
glandular tissue. With the submaxillary 
anlage moving forward in the buccal 
development, it becomes closer associated 
with the sublingual gland and develops a 
duct (Wharton’s duct) of 3 to 4 cm. in 
length. The ducts of the sublingual glands 
vary in number from four to twenty or 
more and are less than a centimeter in 
length. The largest one (Bartholin’s duct) 
is inconstant and usually opens to the 
lateral side of the submaxillary duct. 
Because of the posterior migration, the 
parotid gland develops the longest duct 
(Stenson’s duct) which is about 5 cm. in 
length. 

From an anatomical standpoint the sub- 
maxillar} 7 gland comes to lie under cover 
of the mandible, just anterior to the angle 
of the jaw, in a fossa on the inner side of 
the bone. As, however, the skin is carried 
medially under the jaw at this point the 
gland appears on the surface. It projects 
little, if at all, on the outer side of the 
mandible but curls around the posterior 
border of the mylohyoid muscle and ex- 
tends for some distance in the floor of the 
mouth under the mucous membrane in the 
angle between the mylohyoid and the hyo- 
glossus muscles. The duct runs from the 
front of the main body of the gland along 
the floor of the mouth under the mucous 
membrane to open into the mouth through 
a little papilla on either side of the frenulum 
of the tongue. This gland lies in loose struc- 
tures of the mouth and is supported by the 
deep fascia of the neck. At no position is 
the duct superficial to expose itself to 
outside injuries. 

The sublingual gland, the smallest of the 
salivary glands, rests against the sublingual 
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fossa of the mandible, close to the symphysis 
and lies on the mylohyoid muscle in the 
floor of the mouth. Its posterior extremity 
is in contact with the anterior prolongation 
of the submaxillary gland. The sublingual 
gland, which secrets a mucilaginous secre- 
tion is favored by opening into the mouth 
by several short ducts. This gland is not 
superficial, thus it is not exposed to injuries 
from the outside. With the sublingual and 
submaxillarv glands lying in the floor of the 
mouth, there is almost a continuous la}-er of 
glandular tissue, part lying in the sub- 
lingual region and part lying in the sub- 
maxillary region. This area is completely 
protected by the mandible and at no posi- 
tion are the ducts exposed. 

On the other hand with the anlage of the 
parotid gland moving posteriorly, it comes 
to lie behind the upper part of the ramus 
of the mandible, in front of the mastoid 
process and below the external auditory 
meatus and the zygomatic arch. It is sup- 
ported by the deep fascia of the neck which 
sends septums into the gland, and is most 
difficult to be dissected from the gland. 
The gland overlaps the ramus of the mandi- 
ble, both medially and laterally. The duct 
of the parotid gland is formed by two chief 
tributaries and emerges from the front of 
the gland, above its middle, running for- 
ward and a little downward across the 
masseter muscle to turn sharply at its 
anterior border. It then crosses a mass of 
fat and runs obliquely through the buc- 
cinator muscle and mucous membrane to 
empty into the mouth opposite the second 
upper molar tooth. A portion of the gland 
and duct become superficial over a bony 
surface, thus favoring injuries from the out- 
side to cause fistulous developments. If the 
gland or duct should be injured, it prac- 
tically always affixes itself to the skin 
margin, developing a fistula. 

For practical consideration all salivary 
fistulas develop because of a break in the 
continuity of the gland or the duct, whether 
due to in jury or obstruction in the duct and 
rupture of the proximal portion. Obstruc- 
tion may arise from concretions or infec- 


tion. A salivary fistula from the gland 
proper which is usually a small lobule lends 
itself to local treatment and will usually 
heal spontaneously. If developed from the 
duct, where we have a continuous flow of 
saliva, it is difficult to treat and rarely heals 
without surgical intervention. Most of the 
salivary fistulas are derived from the 
parotid gland and its duct. These have been 
found in the external auditory meatus 
from a misplaced portion of the gland, also 
as a complication in surgery of the mastoid 
region and with injuries over the area of 
the parotid fossa or the ramus of the mandi- 
ble. Similar to other tubes of the body, as 
the biliary or the urinary ducts, the ducts 
of the salivary glands develop lithiasis, 
causing obstruction of saliva, followed with 
rupture of the viscus or infection and 
ulceration, thus producing a fistula. The 
parotid duct, because of its location, is most 
vulnerable to injury and is the most 
difficult to respond to treatment. 

A salivary fistula is usually a very small 
opening on the skin. There is a constant 
wetting of the area from the flow of saliva, 
which is increased by the stimuli to the 
gland, whether chemical, mechanical, elec- 
trical, thermal or psychical. The fistula 
may be probed, but only when connected 
with the duct will a probe be admitted for 
any distance. To determine whether deal- 
ing with a true salivarv fistula or a bran- 
chial fistula, it is better to collect the secre- 
tion and apply the chemical test. Mucin, a 
constant product of saliva, is a glyco 
protein, insoluble in water or dilute acid 
but soluble in dilute alkali and can be 
precipitated from the saliva bv dilute acid 
or alcohol, or by saturating with ammon- 
ium sulphate. It gives the usual protein 
color reactions but is not coagulated by 
heat in neutral solution. We may apply the 
digestive action of saliva to carbohydrates. 
The opalescence of a starch solution will 
gradually disappear if saliva is added. Also 
starch gives a blue color with iodine. 
As digestion progresses, the dextrins are 
formed, which give a reddish color with 
iodine. 
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In the treatment of salivary fistulas the 
operations designed are to transplant the 
sinus tract in order to have the drainage 
into the mouth. It is only when the duets 
are injured that such plastic operations 
may he performed, De Guise has an opera- 
tion in which a piece of silk is threaded 
through two needles and the needles are 
carried through tin* cheek into the mouth. 
The silk surrounds the fistulous tract and 
when tied within the month brings the 
proximal portion of the tract clover to the 
mucous membrane. It is better to incise 
the mucous membrane, so that it is more 
likely that the fistula will empty into the 
mouth. The skin portion of the tract is 
freshened and sutured. If it is possible to 
transplant the fistulous tract within the 
mouth by plastic operation, it is the surest 
procedure. Dilatation of the tract may 
follow. 

If the fistula arises front the gland proper, 
there may be one or more sinuses. lit such 
a ease it is better to treat the gland locally 
with phenol or cautery, endeavoring to 
exterminate that area of the gland. An 
eseharotic agent of undoubted value in the 
treatment of glandular fistulas in contrast 
to duct fistulas is Cutler's solution. This is 
to be reapplied using pressure and allowing 
the tract to close gradually. W hen saliva 
forms beneath the skin, local pressure over 
the area sometimes will prevent the further 
development of a fistula. At the time of an 
injury of a salivary duet great care should 
be taken to approximate the edges. The 
duct should be sutured, but not allowing 
the suture to pass into the lumen of the 
duct, and pressure should be applied. 
Remember always to make sure that the 
distal portion of the duct is open. This is 
done by passing probes from the oral open- 
ing. If the duct is injured close to the 
gland, it may be necessary to tic the duct 
proximally, and in this manner allow 
atrophy of the gland. Atrophy only will 
take place if no infection is present. Favor- 
able results have been recorded by the use 
of x-ray therapy or the division of the 
auriculotemporal nerve in order to diminish 
the secretion from the gland. With the use 


•if x-ta\ irradiation Meyers feels that it is 
better to use an accumulative dose of 
A-ra\s until the secretion is stopped, rather 
than a mav/tve dose. If arty operation in the 
region of the parotid gland, such as excision 
of neoplasms, hemangiomas, abscess or 
parotid tumor?-, is contemplated, it is a 
safe move to pass a filiform through 
Stem.orA duct in order to identify this 
structure. In obstruction of the duct the 
structure will mil easily under the finger 
where it passes over tile ramus of the 
mandible. 

The treatment of sublingual fistulas i< 
clinically unimportant as the fistulous 
orifice alwavs opens into the mouth and 
never on the skin. 

With Mibmaxillary fistulas it is better to 
excise the gland as plastic operations are 
unsuccessful and are usually followed by 
stricture and calcareous formations. The 
gland lends itself to surgery because of no 
septums passing in to the gland from the 
supporting fascia and it lies in loose tissue 
which is easily dissected. 

SrMMAHV 

1. The majority of salivary fistulas arise 
from the parotid gland and its duct, usually 
the result of lacerations, whet her surgical or 
traumatic. 

2 . Diagnosis of salivary fistulas is estab- 
lished by a study of the secretions from the 
fistulous tract. 

3. Salivary fistulas of the gland are 
treated with local cauterization with ex- 
ternal pressure; of the duct, by an attempt 
at transplanting the fistulous opening into 
the mouth or elimination of the gland 
completely. 
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posterior auricular vein, empties into the 
external jugular. The facial nerve, after 
emerging from the stylomastoid foramen 
and entering the substance of the gland, 
gives off numerous filaments; a large trunk 
usually accompanies Stenson’s duct, run- 
ning just below it. 

This gland is peculiar, in that it often 
contains one or more well defined lymph 
nodes. The lymphatic drainage is into both 
the superficial and the deep chains of 
cervical lymph glands. 

Many drugs, such as atropine, morphine, 
and many analgesics, cause a diminution of 
salivary flow and should be avoided from a 
point of view of prophylaxis. Drugs, such as 
iodine, bromine, mercury, lead, quinine, 
and several others, are partially excreted 
through the salivary glands, and may 
possibly be a factor in lowering the resist- 
ance of the gland to infection. During the 
induction stage of anesthesia, salivation is 
copious, but then diminishes, and is not 
reestablished until many hours after the 
patient has reacted. 

These physiological facts are of especial 
significance in relationship to pathogenesis, 
prophylaxis and treatment. 

PATHOGENESIS AND BACTERIOLOGY 

Probably the most discussed question 
throughout the literature has been that of 
etiology. All the discussions delineate them- 
selves into one of five lines of thought: 

1. Parenchymatous degeneration of the 
gland due to the heat of pyrexia; 

2. Degeneration of the gland due to the 
toxins of the primary disease; 

3. Degeneration produced sympatheti- 
cally following operations on the generative 
organs; 

4. Infection of the gland by organisms 
derived from the blood stream; 

5. Infection of the gland by ascension of 
bacteria from the mouth through Stenson’s 
duct. 

For practical purposes, the two latter 
modes are the-only ones which merit con- 
sideration. Infection via the lymphatics 
can, of course, occur, but presupposes a 


source of infection within the lymphatic 
radius of the gland, and such is not fre- 
quently demonstrated. Direct trauma, and 
infection following obstruction of the duct, 
are obvious and need not be considered 
here. 

While it would be quite illogical to as- 
sume that all infection must occur by one 
or the other route, the majority of modem 
opinion favors the ductogenous route as the 
one followed in the majority of cases, and 
while there is no reason why hematogenous 
infection should not occur, it is difficult to 
adduce indisputable evidence, clinically and 
bacteriologically, that such be the case. 

The basic work along these lines was 
done by Rost in 1914, who concluded that 
the pathologic picture was the same 
whether the gland became infected via the 
duct or the blood stream. In 1931, Bemdt, 
Buck and Buxton, in attempting to corro- 
borate the preceding work, found marked 
differences in the pathologic picture pro- 
duced, so that from a given microscopic 
picture, the mode of infection could be 
predicated. 

Bacteriologically, the most common in- 
fecting organism is the staphylococcus, 
usually aureus, although the streptococcus 
and pneumococcus are not rare. The 
Bacillus typhosus has been isolated in pure 
culture in cases of typhoid fever, but this 
is not necessarily significant because the 
organisms are present in many of the 
parenchymatous organs during the disease. 
In general, the failure to correlate the 
organism isolated from the gland with that 
from the primary infection, constitutes 
prima Jacie evidence that the condition is 
not metastatic. It is also noteworthy that 
the organisms usually infecting the gland 
are those which exist normally in an 
avirulent state in the mouth and lower part 
of Stenson’s duct. In addition, most cases 
show evidence of infection of the duct, pus 
being present at the orifice. 

Furthermore, there are numerous factors 
which favor the ascent of infection. In 
debilitation and acute infections, there 
occurs a lowering of the general bod} 
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resistance, and, therefore, a relative in- 
crease in the virulence of the normal buccal 
bacterial flora. Diminution of salivary 
secretion and flow occurs in fever, dehydra- 
tion, vomiting, and restriction of fluids, and 
is an important predisposing factor. Paw- 
low has shown that reflex cessation of 
salivary flow accompanies laparotomy and 
visceral manipulation. As has been noted, 
salivation ceases for some hours following 
general anesthesia, in addition to which 
mechanical pressure on the gland by 
the anesthetist or apparatus may occur,’ 
thereby tending to lower the resistance to 
infection. 

Certain facts which support the hemato- 
genous theory, however, must be taken into 
account. Parotiditis can be produced by 
the injection of organisms into the nutrient 
artery. The parotid is usually alone in- 
volved, the submaxillary and sublingual 
glands being unaffected, and it may be 
argued that this hypothecates a predilec- 
tion of the gland for organisms circulating 
in the blood stream. Fisher maintains that 
the majority of cases arc hematogenous in 
origin. 

Rankin well epitomizes the situation 
when he saj^s: “ . . . facts were not dis- 
covered which would substantiate a single 
type of cause in all (cases).” 

PATHOLOGY 

The pathology is the same as that ol an 
acute inflammatory process leading to 
suppuration in any other similar type of 
tissue. Grossly, there may be many small 
isolated abscesses throughout the substance 
of the gland, but more frequently the entire 
gland is brawny and indurated. Gangrene 
of the entire gland has been noted. Micro- 
scopically, it is seen that the parenchyma of 
the gland is involved, rather than its 
supporting structure. In ductogenous in- 
flammations, the ducts are distended with 
exudate, the larger radicals showing the 
principal involvement, with destruction of 
the lining epithelium. Certain areas will 
show where the infection has broken 
through the duct wall, causing small 


multiple abscesses containing chiefly poly- 
morphonuclear leucocytes. There is little 
or no change in or about the blood vessels. 

In hematogenous infections, the ducts 
are less involved, with more involvement of 
the small radicals than in ductogenous 
infections. The arterioles show swelling and 
hyperplasia of the lining endothelium, with 
occasional thrombus formation. The reac- 
tion around the ducts is more of a mono- 
nuclear than a polynuclear one. 

OCCURRENCE 

Acute pyogenic parotiditis is usually 
thought of as a postoperative complication, 
but it occurs with almost equal frequency 
in non-surgical conditions, although it is 
no longer very common. Of all cases treated 
at the New York Post-Graduate Hospital 
during the past sixteen years, we were able 
to find only 30 cases of acute parotiditis. 

The condition may occur during any 
period of life, but in several series of cases 
which have been reported, it has been 
found to occur most frequently in the third 
decade. More cases are seen in women than 
in men, but this probably is due to the fact 
that morbidity is higher in females than in 
males. There is also an apparent seasonal 
trend which parallels the incidence of upper 
respiratory infection, the greatest number 
of cases occurring from November to April, 
inclusive. A few of the cases apparently 
occur as a primary disease, or secondary to 
an acute nasopharyngitis or the extraction 
of a tooth. Four of our 30 cases had suft’ered 
no previous illness. 

Many of the older observers were im- 
pressed with the frequency with which 
parotiditis occurred following pelvic opera- 
tions, particularly those on the gonads, and 
attempted to account for this phenomenon 
by postulating an intrinsic relationship 
between the gonads and the parotid gland, 
following the analogy of the frequent in- 
volvement of the gonads following mumps. 

The affection has followed almost every 
type of surgical procedure, but apparently 
it occurs more often after pelvic operations 
and those carried out in infected fields. In 
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his article on postoperative parotiditis, 
Rankin comments on the fact that in a 
large series of cases, the complication 
occurred 17 times as frequently following 
operations on the colon as in a series of 
general surgical cases. 

Of non-surgical conditions, the literature 
contains countless reports of the condition 
occurring as a complication of typhoid 
fever, pneumonia, typhus fever, scarlet 
fever, diphtheria, measles, cholera, dysen- 
tery, malaria, plague, influenza, erysipelas, 
puerperal sepsis, infectious arthritis, tuber- 
culosis, tularemia, and dengue fever. It 
may also complicate any of the chronic 
debilitating diseases, such as the blood 
dyscrasias, cardiac disease, cirrhosis of the 
liver, kidney disease, and diabetes. 

Both sides are involved about equally, 
and between 22 and 33 per cent of the cases 
are bilateral. 

This is well summarized by Blair and 
Padgett, who list the primary conditions 
upon which this complication most fre- 
quently supervenes, as follows: 

1. As part of a postoperative complex; 

2. Following an infected wound in any 
part of the body; 

3. In the course of any acute infectious 
disease, most particularly typhoid fever and 
pneumonia; 

4. In any severe asthenic state; 

5. As a terminal condition. 

PROPHYLAXIS 

Prophylaxis is of exceeding importance 
and is predicated upon the facts and 
principles already alluded to. The points 
upon which especial emphasis should be 
placed are: 

1. Scrupulous maintenance of oral hy- 
giene through adequate dental care prior to 
operation and during the period of morbid- 
ity, together with the frequent use of 
antiseptic mouth washes; 

2. Maintenance of a free flow of saliva, 
by avoiding, in so far as is possible, those 
drugs already mentioned which decrease 
salivary secretion. The administration of as 


much fluid by mouth as is compatible with 
the nature of the case, and the use of chew- 
ing gum or some other common sialagogue; 

3. Maintenance of the general well being 
of the patient and the avoidance of extreme 
cachexia by transfusion or other means, 
with special attention to the maintenance 
of an adequate positive water, chemical, 
and caloric balance. The avoidance of un- 
tidy or dirty surroundings, and the preven- 
tion of sordes and decubitus ulcers, in 
addition to provision for meticulous nurs- 
ing care in general. 

SIGNS AND SYMPTOMS 

The onset of acute parotiditis is usually 
sudden and quite striking, so that one is 
immediately aware of a change in the exist- 
ing clinical syndrome. In cases, however, 
in which the virulence of the infecting 
organism is low, the onset may be insidious 
with gradual swelling of the gland, slight 
elevation of temperature, and little pain. 

As a rule, there is a sudden rise of tem- 
perature to as high as 105 degrees f., 
accompanied by swelling in the parotid 
area, and extreme pain over the gland, 
usually to such a degree that motion of the 
lower jaw is difficult or impossible. With 
the onset, the patient becomes rapidly 
more toxic in appearance, and will attempt 
to avoid all movement involving the head, 
jaw, or neck. 

The gland is usually hard and indurated 
and its borders are not difficult to define. 
In most cases, the opening of Stensons 
duct is swollen, reddened, and pouting, and 
droplets of purulent saliva or frank pus will 
exude from it. If the vital reserve of the 
patient has not been unduly depleted bj 
the primary disease, a high leucocytosis will 
be found. 

With the extension of the infectious 
process, a spreading edema occurs, causing 
the eye on the affected side to swell shut, 
and it may extend downward over the neck 
as far as the clavicle. It may also extend 
inward to the pharynx and involve the 
glottis, resulting in asphyxia. Delirium 
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may occur, and in children convulsions are 
quite likely to supervene in the course of a 
severe infection. 

The location of the preliminary or pri- 
mary pain may vary according to the 
location of the process within the gland. 
Swelling of that portion of the gland lying in 
the glenoid cavity immediately in front of 
the external auditory canal, will cause pain 
in the ear, simulating otitis media, especially 
in children, and in the temporo-maxillary 
articulation. Swelling of those portions of 
the gland lying on the internal pterygoid 
muscle, and between the external carotid 
artery, causes severe pain and fulness in the 
throat, simulating a nasopharyngeal affec- 
tion. When the lower jaw is opened, the 
space posterior to it in which the gland lies, 
is diminished, thereby pinching the gland 
against the bony meatus and mastoid 
process, so that it is impossible to open the 
mouth widely. 

Gangrene of the gland, when it occurs, is 
fatal. On theoretical grounds, involvement 
of the seventh nerve should frequently 
occur, but, clinically, at least, it is almost 
never seen. 

TREATMENT 

Treatment demands surgical judgment. 
The question of paramount importance, of 
course, is when to incise and drain the 
gland. The answer is sometimes difficult to 
give, owing to the fact that the physical 
sign of fluctuation is difficult to elicit, and, 
hence, it is hard to tell when suppuration 
has actually occurred. There are many who 
feel that incision and drainage should be 
done at the earliest possible moment, but, 
on the other hand, both Rankin and Fisher 
have pointed out the effectiveness of early 
expectant and conservative treatment. 
Both recommend the deferring of operation 
until the clinical picture, as evidenced by 
increasing temperature and leucocytosis, 
shows that subsidence is not taking place, 
and makes surgical intervention imperative. 
Under these circumstances, the process 
may often have sufficiently localized itself 


so that a minor surgical procedure will 
accomplish more than a radical one would 
have in the instance of early interference. 

There are many cases, however, which 
undergo complete subsidence under con- 
servative measures; these are the cases of 
low virulence, those occurring in patients 
not seriously debilitated by other disease, 
and most of the primary or “idiopathic” 
cases. The measures most commonly em- 
ployed in such instances consist of the 
forcing of large quantities of fluid by 
mouth, or if this is not possible, parenter- 
ally ; the application of cold to the gland 
during the initial stage, followed later by 
hot applications to hasten localization; the 
use of antiseptic mouth washes; chewing 
gum where its use is not too painful or 
impossible; and frequent catheterization of 
Stenson’s duct by means of graded whale- 
bone filiform dilators until the orifice of the 
duct will admit a blunt 22 or 20 gauge 
needle. 

Probably the greatest contribution to 
the treatment of acute infections of the 
parotid gland was made by Rankin and 
Palmer in 1930. They observed that by 
using radium, and particularly by its imme- 
diate application to the gland on the first 
appearance of swelling, that the} r were 
able to materially reduce the incidence of 
suppuration and thereby the morbidity and 
mortality. A large dose is not necessarily 
more effectual than a medium sized one; 
the main necessity is early application. The 
maximum dose found necessary was four 
applications, eight hours in duration, at 
intervals of eight hours, of four 50-miIIi- 
gram tubes of radium. The filtration used 
was 2 mm. of lead, 1 mm. of brass, and 
0.5 mm. of silver; the distance was 2.5 cm., 
and the total milligram hours 6605. The 
minimal dose was two applications, eight 
hours in duration, at intervals of eight 
hours, of 50 milligram tubes of radium, 
with filtration as stated. The total milli- 
gram hours were 800. 

Under this regimen, for the first twenty- 
four to forty-eight hours, there is either no 
change in symptoms, or a slight exacerba- 
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ti<m. At the end of t his time, a rapid sub* 
sidence begins, and in the less severe eases, 
the patient is well recovered bv the (ifth or 
sixth day. With this form of treatment, 
surgical intervention rarely becomes neces- 
sary, and the mortality is- vastly reduced. 
Taking all factors into consideration, this 
is probably the treatment of choice where 
its use is available. 

For those eases which demand surgical 
drainage, a number of incisions have been 
recommended. All have their advantages 
and disadvantages, the main points to 
remember being adequate exposure, and 
the avoidance of injury to important 
structures. 

The incision recommended by Fisher is 
“V" shaped, the stem being made along 
the vertical ramus of the jaw, and the 
limbs extending anteriorly towards the 
zygoma, and posteriorly towards the 
mastoid process. This gives good exposure 
and is anatomically safe. 

The incision used by Blair and Padgett is 
one which starts 2 cm. in front of the ear, 
at the lower border of the zygoma, running 
back to the ear, and then downward to 
behind and below the angle of the jaw. 
Along this line the facial nerve lies deeply 
and is further protected by making multiple 
punctures into the gland with a blunt 
curved hemostat, making certain that no 
lobes of the gland arc overlooked. The 
wound is packed open with iodoform or 
plain gauze and a pressure bandage applied. 
Relief of symptoms is almost immediate. 
Fistula rarely results following this opera- 
tion. For general use, this method probably 
gives the safest and best exposure, and the 
most satisfactory end-results. 

It is sometimes possible to determine the 
presence of a definite, small, circumscribed 
area in which the localized tenderness is of 
maximum degree. In such eases a small 
incision may be made over this area with 
the introduction of sharp Kelly forceps, the 
glandular tissues spread apart, and a small 
rubber tissue drain inserted. This is known 
as Hilton’s procedure and will often obviate 
extensive surgery. 


Regardless of the method of specific 
therapy chosen, it is essential that suppor- 
tive therapy be carried out to a maximum 
degree, with especial attention to the water 
and chemical balance of the patient, and 
maintenance by the various means avail- 
able of an adequate caloric intake. This is 
of the utmost significance in regard to 
prognosis, as it is our feeling that the 
mortality in these eases is not due to the 
parotiditis per sc, which is really, in most 
instances, a secondary manifestation, but 
to the original disease. 

PROGNOSIS 

The death rate as reported by various 
authors, varies from 33 per cent in those 
eases requiring incision, to 42.8 per cent 
for all cases in the scries reported by Blair 
and Padgett. In the 30 eases studied at the 
New York Post-Graduate Hospital, there 
were 8 deaths, or a mortality of 26.6 per 
cent. All these deaths occurred in cases in 
which the prognosis at best was extremely 
hazardous, and only one of the cases of 
parotiditis was primary. 

In Rankin’s series of eases treated with 
radium, the mortality was 5 per cent, 
which is significant when compared with 
other figures. Many clinicians feel that the 
parotiditis itself can only rarely be con- 
sidered as the cause of death. In most cases 
the affection is merely a concomitant 
complication, and the original disease, or 
some significant factor, must be regarded 
as the lethal agent. 

SUMMARY 

1. Acute pyogenic parotiditis is of medi- 
cal and surgical importance. 

2. The preponderance of evidence seems 
to indicate that the majority of infections 
are ductogenous, rather than hematogen- 
ous in origin. 

3. The histopathologic pictures produced 
in the two instances are dissimilar and 
sufficiently characteristic to predicate the 
mode of infection in a given instance. 
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4. The majority of cases are caused by 
the Staphylococcus aureus; Staphylococcus 
albus, the various streptococcic strains, 
pneumococcus, and Bacillus typhosus oc- 
cur, but with far less frequency. 

5. The affection has its highest incidence 
in females during the third decade, and 
during the months of November to April, 
inclusive. It follows manv medical, as well 

\j 3 

as surgical conditions. 

6. Prophylaxis rests on scrupulous oral 
hygiene, a free flow of saliva, and mainte- 
nance of general bodily economy. 

7. The most characteristic clinical signs 
are pain and swelling in the parotid region, 
pyrexia, and Ieucocytosis. 

8. Treatment consists of supportive and 
conservative measures, with recourse to 
surgery in the event that these prove futile. 
If radium is available, and its use can be 
controlled bv one who is competent to do 
so, it will probably aff ord the most effective 
means of treatment. 

9. The aff ection in the majority of cases 
is not of itself lethal; death should usually 
be attributed to the original disease, or to 
some other complication. 
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T HE lowly though frequently conspicu- 
ous “wen,” or sebaceous cyst, has 
received scant consideration in the 
American literature for what are presum- 
ably obvious reasons. As humble as Uriah 
Heep, it can nevertheless often be as irritat- 
ing as that famous character, and an effort 
further to expose it is therefore, we hope, 
justified. 

In order perhaps, to get a clearer under- 
standing of sebaceous cysts, it would be 
well to recall briefly the structures compris- 
ing the skin itself. First we have the epi- 
dermis with its corneal, granular and 
prickle layers, and directly beneath this the 
corium, derma or true skin composed of a 
thick layer of fibrous and elastic tissue and 
merging below with the fatty subcutaneous 
tissue with its blood vessels, nerve fibers, 
special nerve endings and lymphatics. 
Finally, we have the appendages of the 
skin consisting of the hair, nails, sweat 
glands and sebaceous glands. These various 
structures are well seen in Figure i, a 
unique photomicrograph of the scalp, 
unique in the fact that it was taken not 
from normal scalp, but from scalp tissue 
found within a dermoid cyst of the ovary. 

The sebaceous glands themselves, about 
as numerous as the sweat glands, arise in 
the corium, beginning at about the sixth 
month of embryonic life as lateral off-shoots 
from the rudimentary hair bulbs. As they 
gradually develop, small, fat granules 
appear in the central cells, sacculations 
form, and the gland becomes branched 
or lobulated. A basal layer of cuboidal cells 
develops which is continuous with the 
basal layer of the epidermis and the hair 
follicle and these in turn give rise to larger 
central cuboidal cells which develop fatty 
changes. These cells as they increase in size 
and number finally' rupture and discharge 


their fatty contents into the lumen of the 
gland, new cells from the active proliferat- 
ing basal layer being supplied to take their 
place. The sebaceous or oil glands are thus 
seen to be usually, though not always, 
closely' associated with a hair follicle into 
which their ducts as a rule empty'. There 
may r be as many as two to five glands 
emptying into each follicle, but some of the 
glands, especially' about the nipples, geni- 
tals and lips, open directly' on the surface 
of the skin independently' of the hair 
follicle, and still others usually' of a large 
size, open on the surface of the skin in 
conjunction with the lanugo hairs, the 
downy' hairs occurring on the forehead, ears 
and trunk. 

The sebaceous glands then, occur in the 
corium on all parts of the body' except the 
palms, soles and terminal phalanges. They 

are lined by' epithelium continuous with 
that of a hair follicle or the epidermis itself, 
and through their ducts discharge their 
fatty' contents either for the most part into 
the hair follicles, or directly' on to the 
surface of the skin. 

If the duct becomes obstructed from dirt 
from without, from inspissated contents or 
as the result of inflammation, a cyst will 
form from the gradual accumulation of the 
odorous glandular contents within the 
gland itself and the distention of its walls, 
for a sebaceous cyst is of course, a retention 
cyst. 

A cyst formed in this way' by' an ac- 
cumulation of contents within the body' ol 
the gland itself is what really' should be 
known as a sebaceous cy'st. Broders how- 
ever, believes, as Angrist has also pointed 
out, that many' times cy'sts form within the 
duct rather than the body' of the gland and 
that such cy'sts, often regarded as sebaceous 
cysts, are in reality' epidermoids or kera- 
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tomas. In contradistinction to true se- 
baceous cysts, the keratomas contain a 
non-fatty material, odorless, unless infec- 
tion is present, made up of layer upon layer 
of keratin originating from the epithelium 
lining the duct of the gland. 

Sebaceous cysts, usually small, though 
sometimes as much as 2 inches in diameter, 
may occur anywhere on the surface of the 
body where sebaceous glands exist. As a 
matter of fact however, they are rare below 
the waist line though occasionally occur in 
the skin of the scrotum. They are common- 
est about the scalp and face, behind the ear, 
in the eyebrow or in the skin from which 
the beard grows. Often single, but especially 
in the scalp or scrotum frequently multiple, 
they occur also on the neck, shoulders and 
back. They are most frequently seen in 
individuals who have reached middle age. 

They are usually painless, rounded or 
globular masses, not Iobulated, pinkish in 
color, somewhat firm and elastic, though 
sometimes soft or even doughy, movable 
with the skin over the deeper structures 
but always attached at one point to the 
skin itself. This of course, is at the site of 
the opening of the duct into the hair 
follicle or on the surface of the skin and on 
close inspection at this point, may often be 
seen as a black speck which is the occluded 
or obstructed duct. Because of this point of 
attachment, the skin, especially with small 
cysts, cannot be moved over them, a fact 
which helps to differentiate sebaceous cysts 
from others, such as dermoids, which are of 
different origin. The cysts first grow within 
the skin itself, but as they increase in size, 
spread out into the underlying areolar 
tissue so that in large cysts the skin may 
be movable upon them at all points except 
at the central point of attachment. 

As the cysts grow, the epithelial lining by 
a multiplication of its cells is likewise 
increased. These cells, gradually cast off in 
a state of fatty degeneration, together with 
fatty granules and cholesterin crystals, go 
to make up the contents of the cyst, in the 
smaller ones somewhat semi-solid or pasty 
in consistency, but in the larger ones usually 


more fluid, the capsule meantime becoming 
more or less fibrous. The}' grow rapidly at 
times but often have a dormant period 



Fig. i. Scalp tissue taken from wall of a dermoid cyst 
of the ovary; a, duct of sebaceous gland; b, seba- 
ceous gland; c, hair follicle; d, hair shaft; E, cyst of 
duct, epidermoid, with keratin layer; f, free border 
of the scalp surface toward cavity. 

when they do not seem to grow at all, later 
again increasing in size. As they gradually 
enlarge, the overlying hair, noticeable in 
the scalp, becomes thinned out by pressure 
until it may completely disappear, and the 
skin itself may become irritated and in- 
flamed or may even ulcerate as a malignant 
ulcer. The cysts themselves, especially 
those behind the ear or on the face, 
frequently become inflamed and often sup- 
purate, discharging their contents exter- 
nally, only as the inflammation subsides, to 
fill up again unless completely removed. 

With the presence of such a cyst, with a 
history of slow growth and with perhaps 
periods of inflammation or suppuration, the 
diagnosis of sebaceous cyst is usually a 
simple matter. Confusion may nevertheless 
exist as to whether we are dealing with an 
ordinary wen, or perhaps with a dermoid or 
other growth. 

Dermoids, however, are congenital and 
therefore may become apparent in child- 
hood as well as in adult life, whereas wens 
are rare in childhood and usually occur in 
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middle age. Dermoids moreover, usually protuberance. Dermoids also arc usually 
occur at points of fusion, and are therefore covered by normal, freely movable skin and 
found chiefly about the inner or outer are not attached to the skin at one point, 


D 



Fir;. -v. Low power photomicrograph of an Fig. 2 \\. High power photomicrograph of epidermoid 
epidermoid cyst with keratinizing squamous cyst; a, keratinizing epithelial lining (contrast with 

epithelial fining* epithelial lining (com- Fig. n f keratin content; c, connective tissue 

pare with Fig. 3 a i; cavity ; C« connective wall; f\ stratum granulostmi. 

tissue wall; t>, overk ing skin; r, hair follicle. 
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perichondrium of the ear and hence are not 
freely movable over the underhung struc- 
tures and cannot slide over them as wens 
do. The sacs of dermoids become thicker at 
the base and if they contain hairs or other 
structures characteristic of dermoids, the 
diagnosis is apparent. Their contents more- 
over, are free from the rancid odor so 
peculiar to the sebaceous cysts. 

Lipomas are usually distinctly lobular; 
sebaceous adenomas are rare and are 
usually a solid mass with a very thin 
covering of skin. So called “cirsoid aneu- 
rysms,” consisting of tortuous, dilated, 
pulsating vessels, are characterized by the 
usual complaint of “rushing noises” in the 
head and by their resemblance on palpation 
to a “bag of worms.” Plexiform neuromas, 
usually affecting branches of the trigeminal 
nerve, are diffuse, soft masses in which 
separate cords can be readily palpated. 

Sebaceous cysts especially when they 
ulcerate, frequently resemble epitheliomas, 
and in fact, this subject should not be dis- 
missed without calling attention to the 



I “ 

Fig. 5. Sebaceous cyst altered by chronic inflam- 
mation with granulation tissue organization 
of contents and wall; a, epithelial lining; b, 
organizing contents with group of foreign 
body giant cells; vascularization; c, con- 
nection tissue wall with C\ y foreign body giant 
cells and c„v other inflammatory cells. 

possibility of malignancy developing within 
the cyst itself, especially if ulceration is 
present. These epitheliomas, usually of the 
squamous cell type but occasionally made 


up of prickle cells and less frequently of 
basal cells, grow into the cyst from the 
inner aspect of the wall itself and do not 



Fig. .p Sebaceous cyst of a scalp in a woman sixty years 
of age; duration for forty-five years. 

earl}* invade the surrounding tissues. Ricker 
and Schwalbe reviewed the literature up to 
1914 and found 43 cases of sebaceous cysts 
in which carcinoma had developed in the 
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Fig. 6. Dermoid cyst of eyelid; a, epithelial 
lining; b, hair follicle; Bj hair shaft; c, organ- 
izing tissue with giant cells. 

evst walls. In 17 of these ulceration was 
present. In a more recent report among 236 
cases at the Mayo Clinic, Caylor found 12, 
or 3.4 per cent, in which malignancy 
occurred, ulceration being present in 4 pa- 
tients. Bishop of the Steiner Cancer Clinic 
in Atlanta, in a series of 1 19 cases, found 
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malignancy in 9.2 per cent. Stone and 
Abbey of the New York Post-Graduate 
Medical School and Hospital, reported in 
1935 an incidence of malignancy of 2.2 per 
cent in a series of 363 cases of sebaceous 
cyst studied. Malignancy was seen most 
frequently in cysts on the face and scalp, 
usually in patients over sixty years of age 
and about as often in one sex as in the other. 

If a sebaceous cyst is completely re- 
moved, it does not of course, return and 
even if malignancy occurs and is recognized 
before the adjacent tissues are involved, 
recurrence is rare after wide and complete 
excision, for metastasis is infrequent. 

Sebaceous cysts therefore, should be 
removed, not only because of the possibility 
of malignancy, but also because of their 
unsightly appearance and their suscepti- 
bility to inflammation and suppuration. A 
local anesthetic may be injected diamond- 
fashion about its base and if necessary 
beneath the cyst, or if the wall is not too 
thin it may be infiltrated between it and 
the surrounding skin forming a plane of 
cleavage and thus facilitating the enuclea- 
tion. A straight incision may then be made 
directly over the cyst, or if the cyst is large 
and the skin redundant, an elliptical inci- 
sion is made leaving the skin in the center 
attached to the cyst. Care, however, must 
be taken not to perforate the cyst as the 
enucleation is simpler if this accident can 
be avoided. With fine, curved scissors the 
skin edges are then separated exposing the 
cyst wall itself. With an elevator used for 
the submucous resection of the nasal 
septum, the sac can usually' be readily 
enucleated, after which with the applica- 
tion of a little pressure to control oozing 
and the insertion of the necessary inter- 
rupted sutures or clips, a dry dressing is 
applied. If the sac is accidentally opened, 
this does not mean infection of the wound, 
unless suppuration already exists, but care 
must be taken under such circumstances to 
remove the entire cyst or recurrence will 
take place. If suppuration is actively 
present, it is wiser to incise and drain and 
not until the infection has later subsided, 
to remove the sac. 


If malignancy is present or suspected, 
wide excision through normal tissue is, of 
course, essential. No attempt should he 
made to shell out the cyst and any incision 
into the growth during its removal should 
be unerringly avoided. Finally, every 
sebaceous cyst, innocent as it may appear, 
should be subjected to competent examina- 
tion, microscopic if necessary, and if 
malignant changes are found, its removal 
should be followed by irradiation. 

SUMMARY 

1 . The normal histology of the sebaceous 
glands and of other structures of the skin is 
first discussed. 

2. The development of sebaceous cysts 
with their usual clinical manifestations is 
described. 

3. The differential diagnosis between 
sebaceous cysts, keratomas or epidermoids, 
dermoids and other growths is discussed. 

4. The possibility of malignant degenera- 
tion occurring in sebaceous cysts is stressed. 

5. The treatment for sebaceous cysts is 
outlined. 

In connection with the preparation of this 
paper, I wish to express my appreciation for 
the excellent work done by Mr. J. F. Rendicn 
of the Department of Photography, for the 
ready assistance of Dr. Wm. J. Hoffman, 
Director of the Tumor Clinic, and for the ever 
to be relied upon cooperative spirit of Dr. 
Angrist, Pathologist, all of the Queens Genera 
Hospital, Jamaica, New York. 
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MOLES 

M OLES are classified in dermatology 
as pigmented nevi. They are ac- 
cumulations of pigment in the skin 
with or without other skin changes, and 
are of congenital origin, but may not be 
visible at birth. They vary in color from 
a pale yellow or light brown to a bluish 
black, and may be single or multiple, vary- 
ing in size and shape. They occur on any 
part of the skin surface and there is prob- 
ably no adult who hasn’t at least one mole 
of some kind. 

There are several theories as to the origin 
of moles and at present the consensus of 
opinion is they are of epithelial origin. The 
melanoblasts or melanin forming cells pro- 
duce pigment. They are in the basal layer 
of the epidermis but in a mole they migrate 
into the corium. Here they may still pro- 
duce melanin, although the mole itself, 
after a period of growth, usually remains 
quiescent and becomes fibrotic. A mole 
presents a rather characteristic histopathlo- 
ogy in that it contains groups of “nevus 
cells” in the corium with increased pigment 
in the basal layer. The nevus cell is a large, 
round or oval cell with large, vesicular-like, 
deeply staining nucleus. It may or may not 
contain pigment. Malignancy in a mole is 
carcinoma and not sarcoma. The exception 
to this is malignant development of the so- 
called “blue nevus” which is of meso- 
dermal origin and becomes a nevosarcoma. 
The blue nevus is not included among the 
moles as it is really a mongolian spot that 
has persisted in an unusual location. 


The subject of moles has for years been 
overlooked and little understood by the 
general physician and surgeon. Now that 
we have been made so cancer-conscious, 
the tendency has been to the other extreme 
and moles have become the cause of a good 
deal of controversy. In the minds of many, 
both physicians and laity, every mole is a 
dangerous lesion and should not be treated, 
destroyed or excised unless absolutely 
necessary because of the possibility of 
malignant development. Dermatologists, 
as a group, know this opinion to be most 
extreme and it is their duty to correct this 
widespread confusion. Had the dermatolo- 
gist, rather than the surgeon, been more 
active in this phase of the cancer program 
from its inception, the idea of all moles 
being precancerous lesions might not have 
become so prevalent. It is important that 
the medical profession generally should get 
together on this subject and be of one mind 
as far as possible. The dermatologist ad- 
vises the patient his mole may be removed 
without the slighest danger, only to have 
the patient say his family physician or 
some other specialist has emphatically told 
him never to have it touched. This causes a 
lack of confidence which is sure to hinder 
the progress and success of any program. 

It is agreed that some moles have an 
element of potential malignancy, but it 
may also be stated that the common mole, 
especially if it has hair, rarely becomes 
malignant even when irritated. This is 
borne out by the experience of many out- 
standing dermatologists, who for years 
have been removing moles of various kinds 
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and have not seen one become malignant. 
The general pathologist may, on rare occa- 
sions, see malignancy in a “mole,” without 
havinj: examined the original lesion or 
knowing just what type it was to begin 
with, and get to believe .all moles are dan- 
gerous. It is the black, blue-black or slate- 
colored mole, which is smooth and shiny 
and has no hair, the so-called melanotic 
mole that is dangerous and becomes the 
highly malignant melanocarcinoma. This 
is the type that has probably caused the 
confusion and controversy. 

That brings us to the question should 
moles in general be removed; which moles 
must be treated; and which should be left 
alone? Specific treatment will be elaborated 
later when the various type of moles are 
discussed. As was stated, it is absolutely 
safe to remove any ordinary pigmented 
mole, especially if it contains hair. How- 
ever, as a rule, they should only be removed 
either for a cosmetic reason or because they 
happen to be located where they may be 
constantly irritated, as in a man’s bearded 
region, etc. It is always important in these 
benign lesions to keep in mind that the 
therapeutic end-resuit should be an im- 
provement cosmetically over the original 
lesion. Some moles, especially in places 
exposed to trauma or irritation, may show 
signs of increasing growth and or pigmen- 
tation. These should be removed. Increased 
vascularity and bleeding or ulceration are 
always a danger signal and should be con- 
sidered valid reason for treatment. How- 
ever, that does not usually mean radical 
surgical excision with intensive x-ray or 
radium therapy. As irritation may cause 
malignant development, it surely is sensible 
and good preventive medicine to remove 
these growths while they arc benign, espe- 
cially if they are disfiguring. The black, 
blue-black or slate-colored mole is always 
a serious problem. If it is quiescent and not 
being irritated or liable to be traumatized, 
it is best left alone and watched. Should 
it show signs of activity, the combined 
opinion of a dermatologist and a surgeon 
should, if possible, be obtained and the 


lesion widely and deeply removed. Natu- 
rally one always wonders whether it might 
not be better to excise these potentially 
very malignant moles when they are quies- 
cent and not wait until they do become 
active. This would surely be better cancer 
prevention, although some say it is wiser 
to “let a sleeping dog alone." 

for the consideration of specific therapy, 
moles may be classified into many types, 
depending on their individual character- 
istics and variations. The following is an 
arbitrary clinical classification adopted 
for the purpose of this paper: 

». Pigmented macules (nevus spilus); 

a. Fibromntous “white" mole f probably 
fibroma); 

3. Hairy mole (nevus pilosus); 

4. Black and blue-black mole (mel- 
anoma); 

5. Warty mole (nevus verrucosus). 

TKEAT.MBNT 

There is no uniform method of treatment 
for moles as each type presents an indi- 
vidual therapeutic problem and one should 
use the method that in his experience will 
give the most thorough removal with the 
best cosmetic result. The particular method 
will thus vary with individual men. I shall 
give the procedure in the various types that 
has given me the best results. The modali- 
ties used arc elect rodesiccation and electro- 
coagulation, clcctrocauterv, electrolysis, 
solid carbon dioxide, caustics such as tri- 
chloracetic acid, and surgery, cither with 
the electrical cutting current or scalpel- 
I always favor the method, if possible, that 
does not require many' repeated treat- 
ments. X-rays and radium are mentioned 
only to be condemned as they must be 
given in erythema doses to be of any value, 
and surely benign lesions should not be 
subjected to erythema doses of irradiation, 
with their possible sequels. 

1. Pigmented Macules. These flat, non- 
hairy spots or patches vary in color from a 
pale, yellowish brown to a dark brown and 
may be single or multiple. They need only 
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be treated for cosmetic reasons when they 
are unsightly. They are absolutely inoccu- 
ous. The small areas can easily be removed 
by electrodesiccation under local procaine 
anesthesia. A very mild cold spark is used 
and the desiccation is very superficial. The 
desiccated area is then removed with a dull 
skin curette and the base mildly desiccated, 
leaving a superficial, dry crust. If, in a week 
or two, after the crust falls off, there is still 
some pigment left, the procedure may be 
carefully repeated where it is necessary. In 
large patches the area may have to be 
treated in divided portions. Solid carbon 
dioxide may be used in the large patches 
but it cannot be as easily controlled and 
requires several repeated treatments. Tri- 
chloracetic acid (U.S.P.) should be men- 
tioned in the treatment of the smaller 
spots. The acid is applied with a moist 
cotton applicator, being careful that it is 
not running wet and does not get on normal 
skin. To make sure, vaseline may be ap- 
plied around the pigmented area. As soon 
as the area turns white, it is neutralized 
with tap water by applying dripping wet 
pledgets of cotton. A scab is formed and 
falls off' in about ten days. This may have 
to be repeated and if one is careful almost 
no scarring is obtained. 

2. Fibromatous Moles. These are very 
slightly or not at all pigmented, and usually 
do not contain hair. Microscopically they 
are really fibromas, and it is a question 
whether they should be included in the 
classification of moles. They are most com- 
mon on the face, but on the back, in the 
axilla and groins, they are usually peduncu- 
lated. Electrodesiccation or cautery under 
procaine is the method of choice, being 
careful not to go too deeply. It is always 
better to do too little rather than too much, 
thereby preventing a depressed, pitted 
scar. After the lesion is desiccated, it is cut 
down almost to the level of the skin with a 
fine pair of scissors. Then the base is again 
mildly desiccated. If after the crust falls 
off the lesion is still raised above the level 
of the skin, it is again very superficially 
desiccated. If it has hairs in it, these may 


first be removed by electrolysis, and this 
at times causes disappearance of the mole. 

The procedure with electrocautery is 
similar to desiccation. A flat electrode is 
used and the mole is seared down to the 
level of the skin, being careful not to do too 
much. Some men favor electrolysis, using 
the negative electrode and a current of 2 to 
3 ma. The growth is transfixed in several 
directions parallel to the skin. After the 
crust falls off the treatment is repeated and 
in this way the lesion is “shaved” down 
flat to the skin. However, the method is 
inferior to desiccation because it requires 
more treatments, takes a longer time and 
is surely more irritating. 

These growths may be removed by scal- 
pel but it is not necessary and the cosmetic 
results are not as good. With the scalpel 
you get a linear scar, larger than the origi- 
nal lesion; the scar may be wide and may 
become keloidal. As for the pedunculated 
type, they are easily remoA'ed by grasping 
the lesion with a forceps and snipping it off 
at the base with a small, sharp scissors, 
being careful not to include normal skin, 
and then superficially and mildly desiccat- 
ing the base. This is best done under local 
procaine anesthesia. 

3. Hairy Moles. These vary in color 
from a very light to a dark, almost blackish 
brown. They are usually small in size and 
occur most often on the face. However, 
they may be present on any part of the skin 
and at times are so extensive as to involve 
large portions of the body. This is seen in 
the so-called “bathing-trunk” type of 
hairy nevus. In the small growths, it is 
always best to first remove the hairs by 
electrofysis. This at times maj^ also cause a 
disappearance of the mole. If there is still 
some of the lesion left, it is removed by 
desiccation or electrolysis. However, when 
there are very many hairs in a small sized 
mole, especially if it is very dark brown in 
color, I do not attempt to remove the hairs 
by electrolysis because of the irritation and 
the danger of scarring. Here it is best to 
desiccate the lesion as if there were no hairs 
in it, using the same method that was de- 
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scribed in the removal of the fibromatous 
“white” mole. Later when the mole itself 
is gone, the hairs may be removed by elec- 
trolysis. In the larger sized hairy moles 
solid carbon dioxide is the treatment of 
choice, and if one has the patience, using 
repeated small doses over a period of many 
months, a very nice result can be obtained 
without too much scarring. If they arc not 
too large, they may be removed by plastic 
surgery. This method when successful is 
surely much faster but it is a problem for 
the surgeon to decide in the individual case. 
When one thinks of the many dark brown, 
hairy moles that have been treated by solid 
carbon dioxide, with its repeated irritation 
over a period of many months, without 
causing carcinomatous changes, it is readily 
seen that moles have a very low potenti- 
ality for malignancy. 

4. Black and Blue-black Moles. Al- 
though the term melanoma is given to all 
kinds of pigmented moles, it seems best to 
reserve this name for the blue-black or 
slaty colored mole. This is the highly dan- 
gerous type and is always a serious thera- 
peutic problem. It is smooth, has no hair 
and is usually more or less raised above the 
skin. Most dermatologists are of the opin- 
ion they should be left alone when there are 
no signs of activity and the} - are in loca- 
tions not exposed to trauma or irritation. 
However, they have such a dangerous 
potentiality for malignancy and are so 
deadly when cancer does develop, it might 
be better to remove them when they are 
inactive if they are situated where they 
may be easily irritated. Never treat this 
type with any irritating form of therapy. 
Af-rays and radium have been used, but as 
nevus cells are highly radioresistant it re- 
quires massive doses which may lead to 
undesirable sequels. If the lesion is inactive 
and one decides to leave it alone, the pa- 
tient should be watched and should be 
cautioned to immediately report any signs 
of activity. When the lesion is active and 
surgery is indicated and decided upon, the 
excision must and should be very wide and 
very deep down to fat, in a cone shaped 


manner, the lesion itself being the apex. 
Some use the high frequency cutting cur- 
rent instead of the scalpel because of its 
supposedly lessened danger of metastasis. 
However, better and quicker healing is 
obtained following scalpel surgery. If 
microscopic examination shows melano- 
carcinoma, intensive doses of filtered x-rays 
or radium should be immediately given. 
Some radiotherapeutists advise this be 
done preceding excision and it might be 
just as well to do so. 

5. Warty Moles. This type may occur 
anywhere on the skin surface. They are 
usually dark brown in color, warty in ap- 
pearance and as a general rule do not con- 
tain hair. In size they vary greatly and may 
be so extensive as to cover a large portion 
of the body. In some instances, they are 
arranged in unilateral streaks and bands 
and are called linear nevi (nevus unius 
lateralis). The warty moles are best re- 
moved by electrodesiccation or coagulation 
under local anesthesia. Following coagula- 
tion, the area is thoroughly curetted. After 
bleeding is stopped with pressure, the base 
is mildly desiccated leaving a dry crust. 
This may be covered by a bland ointment 
such as boric acid and the dressing changed 
daily. The wound heals in a few weeks usu- 
ally with little scarring. Very extensive 
areas may require several operations for 
entire removal. However, if possible and 
the resultant wound not too large, it is best 
to do it all at once. Excision by scalpel is 
very seldom necessary. 

In the group of verrucous nevi, the so- 
called nevoid keratoses are often included. 
Although clinically they simulate sebor- 
rheic keratoses, they differ from these 
lesions in that the}" occur in much younger 
individuals, there is no accompanying 
seborrhea and they are often familial. The} 
are small, dark in color, slightly raised and 
often numerous. If for cosmetic reasons the 
patient wishes them removed, it is best 
done by electrodesiccation followed b} 
curettage. Several individual lesions waj 
be removed at a sitting. The cosmetic result 
is usually excellent. 
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WARTS 

Warts or verrucae are benign epidermal 
new growths formed by hypertrophy of the 
papillae. They are probably infectious and 
are thought to be caused by a filterable 
virus. They are auto-inoculable and can be 
transferred from one person to another by 
inoculation. 

They are divided into four clinical 
varieties: 

1. Verruca vulgaris, the familiar com- 
mon wart; 

2. Verruca plana juvenilis, the flat 
“juvenile” wart; 

3. Verruca plantaris, the plantar wart; 

4. Verruca acuminata, the “venereal” 
wart. 

1. Verruca Vulgaris. There are several 
types of the common wart, such as the 
digitate and filiform wart, and their names 
describe them very well. The so-called 
seborrheic and senile warts are not placed 
among the verruca. They are classified as 
keratoses, have a different histopathology 
and are precancerous lesions. The ordinary 
common wart is seen usually in children 
and most frequently on the hands and 
fingers. However, the different types may 
occur at all ages and any place on the skin 
or mucous membrane. There may be one or 
several in number and at times be very 
numerous. The filiform variety is usually 
seen on the neck and eyelids; the digitate 
type on' the scalp and face. 

In discussing the treatment of warts, it 
may be best to preface any remarks by 
saying they may disappear spontaneously, 
may easily respond to any kind of treat- 
ment, or be so recalcitrant as to almost defy 
any method of therapy. The fact that warts 
do disappear spontaneously gave rise to 
psychotherapy or “suggestion” treatment, 
and several dermatologists have had a 
marked degree of success with this method. 
The patient is made to believe some treat- 
ment is really being used. The lesions them- 
selves are painted with any colored liquid, 
and may even be given a placebo treatment 
with some electrical modality, whatever it 


may be. The advocates of this method 
stress the value of impressing the patient 
that the warts are sure to disappear. In 
certain instances, when simple methods 
fail, or because surgical procedures cannot 
be used, psychotherapy should be kept in 
mind. At times slight trauma of any kind 
will cause a wart to disappear, so that one 
may give the mildest kind of treatment and 
get a good result. As for prognosis, no mat- 
ter how stubborn warts may be, with per- 
sistence and therapeutic ingenuity they 
can always be cured. 

The various methods of treatment for 
warts in general are electrodesiccation, 
cautery, electrolysis, curettage, solid car- 
bon dioxide, caustics, x-rays and radium. 
There are also internal remedies such as 
protiodide of mercury, bismuth salicylate 
in oil, and sulpharsphenamine. I prefer 
desiccation, when possible, or irradiation, 
depending on the age of the patient, 
the location and number of warts. If there 
are one or a few lesions, and the patient 
will allow local procaine anesthesia, 
electrodesiccation is the surest and quickest 
way to get rid of them. There is always the 
possibility of scarring, but if it is not over- 
done usually gives an excellent cosmetic re- 
sult. Using a very mild current, the needle 
is inserted into the wart several times, 
being careful not to go too deeply. The 
dehydrated wart is then lifted up and 
cut away at its base with a sharp pointed 
scissors, making sure the “core” is re- 
moved. The rough edges are trimmed and 
the bleeding is stopped by gauze pressure. 
The base is then very mildly and super- 
ficially desiccated, leaving a dry scab. This 
is dressed with boric acid ointment or vase- 
line, and falls off in a week or so. If there 
are many warts, several may be done at 
a time until all are removed. Even with 
thorough removal, warts do recur, and it 
is best to warn patients or their parents of 
this possibility. 

X-rays and radium give a high percent- 
age of cures in warts, and because of the 
absence of pain and the ease of application, 
many patients prefer taking the chance and 
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trying it. Unfiltered x-rays or the beta rays 
of radium are used. Depending on the size 
and depth of the wart, three-fourths to 
two skin units (erythema doses) are given, 
shielding the lesion very closely. If there 
are many warts, irradiation is difficult be- 
cause of the time element, but it can be 
done on successive days, treating several 
each day. Care must be taken not to over- 
lap if the warts are close together. Depend- 
ing on the dose, the treatment may be 
repeated in a month or longer, if there is 
an improvement. X-rays or radium are 
particular!}' of value for warts occurring 
at the side and under the nails, because 
they are so difficult to remove surgically. 
Should there happen to be many warts 
closely aggregated in one area, as digitate 
warts in the bearded regions, unfiltered 
x-rays in fractional doses may be tried, and 
at times are successful. It is in these cases 
that recurrences are common following 
electrodesiccation. Here the internal reme- 
dies may also be used, either in conjunc- 
tion with the x-rays or alone. Of these I 
prefer insoluble bismuth salicylate in oil, 
0.03 to 0.12 gm., given intramuscularly 
once a week for as long as twelve weeks. 
Sulpharsphenamine, 0.2 to 0.4 gm. in 2 c.c. 
of water, intramuscularly, has given excel- 
lent results in some cases, but it is a dan- 
gerous drug, is quite painful, and for warts 
the much less dangerous bismuth is to be 
favored. In the line of psychotherapy, 
stcriie distilled water, 1 c.c., has also been 
used intramuscularly with almost as good 
results as bismuth or sulpharsphenamine. 
The other forms of therapy as electrolysis, 
solid carbon dioxide, caustics, etc., are 
easily applied but are painful, require 
repeated treatment and usually do not 
remove the wart. 

2. Verruca Plana Juvenilis. These 
small, fiat, skin colored or light yellow le- 
sions occur chiefly on the face or backs of 
the hands. They are smooth and very 
slightly raised but not warty to the touch. 
Although usually seen in children they do 
occur in adults, and are generally multiple 
in number. Protiodide of mercury pills, 


}£ to yi grain three times a day, should 
always be tried for several weeks as they 
seem to be effective at times. Bismuth 
salicylate and sulpharsphenamine have 
also been used with success. Along with 
these internal remedies, lotio alba in vari- 
ous strengths, or ammoniated mercury 
ointment 3 to 5 per cent, is used locally. 
Very often unfdtered, fractional doses of 
x-rays, giving }■£ of a unit once a week, are 
successful. When these methods fail or 
when the patient, usually an adult, wishes 
results as quickly as possible, electro- 
desiccation followed by curettage is the 
method of choice. Each lesion, without 
anesthesia, is mildly desiccated and then 
gently scraped off with a sharp skin curette. 
If done carefullv, with a weak current, no 
scarring results, but recurrences are apt to 
follow. It is possible recurrences are due to 
the fact that some hardly discernible 
lesions are overlooked and it is therefore of 
value following desiccation to use fotio 
alba or preferably ammoniated mercury 
locally. 

3. Verruca Planlaris. These warts oc- 
cur on any part of the plantar surface of the 
foot and toes, but most frequently on the 
sole. They are single or multiple, and may 
be on one or both feet. At times thev are 
quite painful. It is not difficult to differ- 
entiate them from calluses, which do not 
have a central core. The chiropodists and 
podiatrists call them “papilloma.’ Their 
method is to pare the lesion down and use 
various caustics; it is painful, requires 
several treatments and is seldom successful. 
The treatment of choice for plantar warts 
is irradiation or electrodesiccation. . ' 

filtered x-rays or the beta rays of radium 
are used, and are given in doses of one to 
two and one-half units, depending on the 
size of the wart and the age of the patient. 
Each wart is pared down with a sharp 
razor blade, before treatment, and ' cr > 
closely shielded. If there is an impr° %c 
ment, treatment may be repeated m 3 
month or so depending on the dose. Qune 
often, shortly after x-ray treatment, tic 
pain is alleviated. Should irradiation fai - 
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electrodesiccation is usually successful, 
although even careful, thorough removal 
may be followed by recurrences. The most 
difficult part of the procedure is the pro- 
caine anesthesia, especially in young chil- 
dren. When there are several or many warts 
in children a general anesthetic may have 
to be given. The plantar surface of the foot 
is very sensitive and one should try to 
procainize the area with one prick of the 
needle, using sufficient procaine to produce 
complete anesthesia. The desiccating needle 
is then inserted into the area several times, 
and the entire lesion is dehydrated. The 
wart is then lifted up and cut away with a 
sharp scissors, down to the fascia. The base 
is curetted and the edges of the wound are 
trimmed. After bleeding is stopped the 
entire area is mildly desiccated. The wound 
is dressed with borated vaseline and pro- 
tected by a “bunion plaster” with a hole 
slightly larger than the area. The patient is 
told to favor the foot and not actually step 
on the wound, but should not be incon- 
venienced otherwise or be obliged to stay 
home. Infection rarely occurs and healing 
takes place in several weeks. 

The internal remedies, such as bismuth, 
sulpharsphenamine and protiodide of mer- 
cury are less efficacious than in other warts. 
A simple method, which at times is success- 
ful, is paring the lesion and covering it with 
strong salicylic acid plasters. It takes a long 
time however, and if the wart is painful the 
patient wishes relief as quickly as possible. 
In fact, when a plantar wart is very tender 
I prefer electrodesiccation to x-rays because 
the wound is much less painful than the 
wart and the relief is immediate. 

4. Verruca Acuminata . These “vene- 
real” or “moist” warts occur on the 
mucous and mucocutaneous surfaces of the 
genitalia, genitocrural and anal regions. 
They are usually seen in adults, are multi- 
ple in number and often coalesce to form 
large, conglomerate, vegetating masses. 
In diagnosis they must not be confused 
with the flat, moist papules of syphilis or 
condylomata lata. When they are not too 
numerous each lesion may be desiccated 


and curetted, which requires time and 
patience, and it may be necessary to use a 
general anesthetic. The large, conglomerate 
masses are removed by electrocoagulation 
and curettage, under local or general anes- 
thesia. Following the operation, the area is 
kept clean with antiseptic solutions, such 
as weak potassium permanganate, and 
covered with borated vaseline. Recurrences 
should be watched for and immediately 
treated. If the patient does not wish opera- 
tive procedures, x-rays should be used 
although I have had vety little success 
with them in this variety of wart. The 
unfiltered rays are given either in weekly 
fractional doses or semi-intensive doses 
every two or three weeks. Meanwhile the 
area is treated locally with antiseptic wet 
dressings and dusting powders. The in- 
ternal remedies have been of little value 
in the treatment of acuminate warts but 
they may be tried if necessary. 

KELOIDS 

Keloids are overgrowths of the fibrous 
connective tissue of the skin, developing at 
the site of an injury or scar. They differ 
from hypertrophic scars, which are also 
overgrowths of fibrous tissue and keloidal 
in appearance, but do not extend beyond 
the original line or area of injury as do 
keloids. Whereas keloids are always due to 
some inherent idiosyncrasy or tendency in 
certain people, hypertrophic scars maj^ be 
due to tension on a wound. The surgeon 
and his method of surgery or skill cannot 
be blamed for the occurrence of a keloid. 
It has been noted that some people who 
have had a marked idiosyncrasy to keloid 
formation may in later years lose this 
tendency. 

Two varieties of keloids are spoken of, 
the spontaneous or idiopathic form, and the 
one that arises in any ordinaty scar. Most 
dermatologists do not accept the theory of 
spontaneous origin of a keloid. This type 
usually follows some slight, inconspicuous 
trauma of which the patient was not aware. 
In a person with an inherent tendenc}' to 
keloid formation, squeezing a pimple, a 
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mosquito bite or any mild injury may 
result in a keloid. The colored skin is 
particularly inclined to keloid formation. 
They may be single or multiple, occur on 
any part of the skin and may be quite 
extensive. At times, especially following 
burns, there is a good deal of contraction 
with resultant deformity and disfigurement. 

The treatment for keloid is irradiation 
or surgery combined with x-rays or radium. 
Any surgical procedure alone is fairly cer- 
tain to result in another keloid, usually 
worse than the original growth. However, 
in patients who seem to have lost their 
tendency to keloid formation, surgery may 
be attempted. Some surgeons have devised 
special operations for keloids that are at 
times very successful. For young keloids, 
x-rays are the treatment of choice. The 
lesion is shielded closely and suberythema 
doses of unfiltered rays are given once a 
month. If the scar is very large, it can be 
treated in divided areas being careful not 
to overlap. In keloids that are quite raised, 
it is best to use filtered x-rays, also giving 
suberythema doses. When the scar is old 
and very thick, it requires many x-ray 
treatments for as long as a year or more and 
even then may not be successful. In these 
cases the combination of surgery and x-ray 
irradiation saves many months of treat- 
ment and usually gives excellent results. 
This is due to the fact that x-rays have a 
selective action on fibroblasts and young 
connective tissue cells but old fibrous tissue 
is radioresistant. Under local anesthesia the 
keloid is either excised with scalpel or the 
electric cutting current. If the scalpel is 
used and the wound is small it is closed 
with as few sutures as possible or with skin 


clips. However, I prefer using the electric 
cutting current and leaving the wound 
open. In about three to five days, the area 
is given three-fourths of an erythema dose 
of unfiltered x-rays. This is repeated in 
three weeks and if there is the slightest 
sign of keloid formation following the 
second treatment, it is again repeated. If 
the wound is quite extensive, skin grafting 
may have to be done followed by x-rays. 
Large keloids may have to be removed in 
divided areas. If it is done at one time and 
the wound is too large to treat with x-rays 
at one exposure, the area must be carefully 
mapped out so as not to overlap. I do not 
feel it is of any value to give x-rays before 
or immediately following excision because 
they do not prevent keloid formation. With 
the combination of surgery and x-rays the 
resultant scar is usually flat, smooth 
and thin, and the cosmetic effect is very 
satisfactory. 

SUMMARY 

Moles, as a group, have a very slight 
tendency to malignant development. The 
black or blue-black mole is potentially very 
malignant and is a serious therapeutic 
problem. 

The types of moles are described with the 
various methods of treatment for each type. 
It is perfectly safe to treat the ordinary 
mole. 

The varieties of warts are described with 
the methods of treatment. 

The treatment of keloids is discussed. As 
a rule they should not be excised. Treat- 
ment is either with x-rays or radium, or a 
combination of surgery and irradiation. 
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T HE back is the site of numerous 
benign tumors, many of which are 
also found elsewhere on the body. To 
classify these tumors which arc peculiar 
to the body must necessarily conflict with 
tumors in general. As space is limited only 
a few of the more important of these will 
be considered, with their appropriate 
treatment. 

LIPOMAS 

These are the most common connective 
tissue tumors and may arise from connec- 
tive tissue as well as from adipose tissue. 
The “embryonic rest” theory gives a rea- 
sonable explanation of many lipomas start- 
ing in tissue which normally contains no 
fat. 

Lipomas usually contain a fibrous capsule 
and are divided into lobules by fibrous 
septa. There are however diffuse forms 
which do not seem to have a definite cap- 
sule. The capsule and septum are very thin 
and delicate but following infection or irri- 
tation they may become greatly thickened. 
There has been no malignant form reported 
but they are true tumors for they are not 
reduced in size during the course of a gen- 
eral wasting disease. 

Lipomas usually occur in most any part 
of the body in which there is adipose tissue. 
They are most frequently seen however 
in the subcutaneous fatty tissue of the 
shoulder and lower part of the back, and 
usually occur singly although they may r 
be multiple. These tumors tend to be- 
come pediculated on the back where trac- 
tion is exerted by their weight. They 
grow slowly as a rule but may vary from 
a stationary condition to a very active 
process. Sometimes they develop to an 
enormous size weighing as much as sixty to 


seventy pounds. As a class they are prob- 
ably the largest solid tumors. Ulcerations 
followed by infection, gangrene and cal- 
carous degeneration frequently occur. 

Because of deformity, ulceration and 
pain, surgical removal is always indicated. 
In the pediculated one it is quite essential 
to excise the entire base of the pedicle. In 
the nonpediculated type of moderate size, 
well encapsulated, an adequate wa} - of 
excision consists in cutting completely 
through the tumor mass in the center of its 
greatest diameter. In the depth of the 
wound the two halves of the tumor may 
be grasped with forceps and shelled out 
individually. This can be accomplished in 
a very few seconds. When the fatty tumor 
is diffuse a careful dissection of the entire 
mass is necessaty. 

SEBACEOUS CYSTS 

Sebaceous cyst, wens or atheroma, are 
retention cysts caused by the obstruction 
of the duct of the sebaceous gland with the 
consequent accumulation of sebum and 
desquamated epithelium. The wall of the 
cyst is composed of connective tissue lined 
with secretory epithelium so that a cure is 
not affected unless all of the sac is removed. 
The secretion maj^ be fluid, semisolid, 
cheesy or purulent, with or without a 
terrifically foul odor. 

Broders and Wilson distinguish between 
sebaceous cysts and keratomas, both called 
wens. They state that “true” sebaceous 
cysts contain a fatty material which gives 
off a strong odor; keratomas, on the con- 
trary, unless infected or badly degenerated 
are practically odorless. Man} r lesions 
diagnosed as sebaceous cysts or wens clini- 
cally, when examined microscopically are 
found to be made for the most part of 
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keratin and not sebaceous material. There First the line of incision is infiltrated, foi- 
ls considerable evidence to support the lowed by an injection below the cyst at its 
belief that these lesions are tumors that base. In the larger wens it is advisable to 

r 


\ 


Fig. 1. Spina bifida. 

arise in the ducts of the sebaceous gland 
rather than from the sebaceous gland 
proper. For such tumors they believe that 
keratoma is a more accurate term than 
sebaceous cyst. 

On the dorsum of the trunk particularly 
the scapular and intrascapular regions, 
sebaceous cysts may assume a larger size 
than in other parts of the body. Regional 
distribution on the back of the trunk is 
approximately 7.78 per cent. In size these 
cysts vary from a millet seed to an egg or 
larger. They may be globular or hemi- 
spherical in shape with or without a recog- 
nizable duct opening. They may be single 
or multiple, movable or fixed. The skin 
over them is sometimes normal in color, 
smooth or white if distended, red if in- 
flamed. The absence of lobulation and the 
fact that sebaceous material may be ex- 
pressed from sebaceous cysts, help to 
differentiate them from lipomas. Dermoids 
are congenital, are usually deep seated and 
noticed early in life. Fibroma molluscum is 
a solid pediculated tumor and multiple. 

All sebaceous cysts should be removed 
because of the possibility of malignancy. 
When these tumors are acutely inflamed it 
is considered best to incise and drain allow- 
ing the infection to subside before excision 
is undertaken. These tumors can be satis- 
factorily removed with local infiltration. 


Fig. 2. Spina bifida. 

excise a section of the skin with the wen. 
After the skin incision the cyst may be 
removed intact by blunt dissection. Some 
of the smaller sebaceous cysts are quite 
hard. These may be removed merely by a 
small incision along its greater diameter. 
By pressing the index finger against the 
sides of the incision the entire cyst fre- 
quently shells out with its capsule. It is 
frequently possible to grasp the capsule 
of the tumors with hemostats and enucleate 
them from the wound even after acci- 
dentally opening the cyst. 

DERMOIDS 

A dermoid cyst is one of congenital origin 
occurring in one of the lines of embryonic 
closure of the skin. It maj r be apparent at 
birth or may not be noticed until some 
years afterward when its increase in size 
first attracts attention. Some dermoid cysts 
are made up of a single layer of epithelium 
with sebaceous contents in which hair is 
sometimes found. 

Dermoid cysts containing teeth are quite 
rare. Fuller and Jagger reported a dermoid 
cyst containing teeth in the substance of 
the left erector spinal muscle at the level 
of the tenth and eleventh ribs. After exci- 
sion the tumor mass was found to contain 
tufts of hair and sebaceous material with 
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o large teeth fixed to the lower edges ing of the sinus is generally in the nudhne 
of the eleventh lib. between the tip of the coccyx and the anal 

If the attachment of the dermoid cyst to canal and runs upward toward the lower 



the deeper structures is slight its removal is 
almost as simple as the removal of a seba- 
ceous cyst. Some dermoids have extensive 
deep attachments so that their removal 
is difficult. 

Postanal Dermoids ( Sacrococcygeal , Pilo- 
nidal) Cysts aiid Sinuses. These are en- 
countered in the region of the sacrum and 
coccyx. These congenital malformations 
originate from faulty skin development. 
The predominant symptoms are due to 
infection with the pathological picture 
that of acute and chronic inflammation. 
Although present from birth no appreci- 
able symptoms are noticed until adult life. 

Postanal dermoids may contain hair and 
most frequently communicate with the 
skin by a small fistula or sinus. The open- 


end of the sacrum and coccyx. When the 
opening is not in the midline there is gener- 
ally a well marked depression at this point 
and the existing sinus or sinuses are the 
result of previous operations or secondary 
infection in the cyst. In some cases this 
sinus may have its orifice very close to the 
anus and will simulate a fistula-in-ano. In 
others the orifice will be much higher,' or 
there may be multiple openings which 
communicate with a cyst-like cavity. The 
reason for the inability to find hair in many 
postanal dermoids is probably due to the 
fact that long continued suppuration has 
destroyed the hair follicles. 

Incision and drainage, curettement and 
cauterization are inadequate. Complete 
excision is required, and because of the fact 
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that hair follicles and sebaceous glands 
opening out of the sinus may be a little 
distance from the surrounding fat this 



Fig. 4. Fibrosum molluscum in a twenty-two year old 
woman. 


excision should be made with ample margin 
on all sides of the tract. Due to the presence 
of infection in the majority of these cases 
local or spinal or caudal anesthesia is defi- 
nitely contraindicated. 

In a series of 121 cases at the DeCourcy 
Clinic during the past five years, wide ex- 
cision under general anesthesia %vas per- 
formed in all cases. In the presence of 
marked infection, the Bovie electrosurgi- 
cal knife has been employed. With the use 
of the electrocautery unit less bleeding is 
encountered and the spread of infection 
is minimized. Since the cyst wall in these 
cases is adherent frequently to the fascia 
over the sacrum it has been found neces- 
sary to excise this structure in some cases. 
Of the 1 2 1 , 26 had been operated previous 
to admission. All cases have been closed 
with mattress sutures of silkworm gut with 
as much obliteration of the blind space as 


possible, the skin being further closed with 
interlocking dermal. Many cases in which 
free pus was not encountered were closed 
without drainage with primary healing of 
the wound. The majority were drained and 
after removal of the rubber tissue drain 
eight days later, the wound was irrigated 
with Dakin’s solution until complete clo- 
sure occurred. 

FIBROMAS 

Fibromas are connective tissue new 
growths and may occur singly as hard or 
soft tumors varying in size and shape, or as 
multiple lesions, congenital or acquired 
and are often accompanied by pigmenta- 
tion. On the back they are sometimes 
found sing!} 7 as pendulous tumors of huge 
proportions or multiple in the condition 
known as fibrosum molluscum or Von 
Recklinghausen’s disease. Fibromas are 
more firm in consistency than lipomas and 
frequently a combination of lipoma and 
fibroma, fibrolipoma, may occur. 

moles (nevus) 

One of the locations of occurrence of the 
pigmented mole is the dorsum of the trunk. 
The “nevus spilus” is a minute pigmented 
spot; the nevus nerrucosus is a soft flat 
elevation which often grows to a warty 
excrescence; nevus pilosus includes hair; 
and nevus papalaris is a papillary tumor. 

Moles frequently undergo malignant 
change. Vdien a pigmented nevus is in a 
situation where it is exposed to constant 
trauma, as on the back, it should be re- 
moved. The same applies to a pigmented 
mole which is definitely increasing in size. 
In general the darkly pigmented moles 
especially when covered by 7 hair may 7 in 
safety 7 be allowed to remain. The bluish or 
slate colored smooth mole which is not ap- 
preciably 7 elevated should be excised early 7 
or kept under careful observation. Such a 
lesion if irritated by 7 constant trauma or by 7 
improper treatment may be the source of 
nevocarcinoma, one of the most rapidly 
fatal types of malignancy. Electrosurgical 
excision is a most satisfactory 7 method of 
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removing moles. When local anesthesia is 
employed injection should be made a good 
margin from the seat of the tumor. 

KELOID 

True keloids are connective tissue new 
growths of the corium characterized by 
nodules, plaques or tumors of irregular 
shape, presenting a smooth or corngated, 
whitish or reddish surface resembling a 
hypert rophied cicat rix. 

The disease was first described by Alibcrt 
who named it on account of its peculiar 
claw-like appearance in some cases. It is 
difficult to distinguish between a true and 
spontaneous or idiopathic keloid and the 
false or spurious form which is in reality a 
hypertrophic scar. Hypertrophic scars arc 
limited to the area of injury while true 
keloid spreads indefinitely without limita- 
tion. The common form consists of a cen- 
tral mass of varying proportions with 
claw-like prolongations extending from the 
periphery. The lesions vary in size from 
that of a small pea to that of the palm or 
larger. When developed to an extreme 
degree lobular and tumor-like growths are 
often seen. The most frequent site of the 
disease is the anterior surface of the chest. 
It is also observed on the back in the scapu- 
lar and intrascapular regions. Surgical 
removal followed promptly by roentgen ray 
therapy gives the best results. 

OSTEOMATA (EXOSTOSIS) 

These benign overgrowths of bone rarely 
occur from the bony structure of the back. 
During the past three years we have en- 
countered one such tumor mass. An oste- 
oma, arising from the posterior superior 
iliac spine, was approximately 8 cms. in 
diameter. With chisel and rongeur the 
tumor mass was readily removed. 

SPINA BIFIDA 

Spina bifida is a congenital lesion charac- 
terized by failure of closure of one or more 
of the vertebral arches and in the ordinary 
form with herniation of the contents of the 
spinal canal. Two factors seem to be pres- 


ent in the formation of this condition, 
namely, the arrest in the development of 
the vertebras associated with incomplete 
separation of the neural tube from the skin 
and faulty cerebrospinal circulation (in- 
creased pressure of the cerebrospinal fluid). 

The structures involved enter into the 
process in varying degrees. The simple 
form is a cleft of one or more vertebral 
arches with herniation of the meninges, or 
meningocele. The second degree contains 
definite neurological elements in the hernial 
sac or meningo-myelocele. The third, which 
is rare, is that in which the neurological 
elements form a part of the hernial sac and 
the fluid is contained in a dilatation of the 
central canal. In most instances the skin 
and the meninges are fused and the skin is 
so thin that it seems to be entirely lacking, 
the sac being a glistening transparent 
membrane of paper thinness. 

An unusual form but one sometimes 
encountered is that in which there is a 
rounded, fatty or fibrous tumor often 
pedunculated protruding through a cleft 
but without any demonstrable meningeal 
sac. This may be the simplest form of spina 
bifida, one without meningeal involvement 
or it may represent the spontaneous intra- 
uterine cure of a small meningocele. 

Spina bifida is one of the most serious of 
the congenital defects. If there are neuro- 
logical elements involved it almost always 
means a greater or less degree of paralysis 
below the defect and as this paralysis is 
caused by involvement of nerve elements 
in the sac it is seldom if ever improved by 
surgical intervention. In considering indi- 
cations for operation it must be remem- 
bered that spina bifida is a condition in 
which the patient has nothing to lose and 
everything to gain by operation even 
though a certain number of cases of suc- 
cessful operation later develop hydro- 
cephalus. Early operation is indicated, 
that is, as soon as the general condition 
of the child permits. Spina bifida is most 
common in the lumbar region but may 
occur in the lumbosacral, cervical or dorsal 
regions of the spine. There is great varia- 
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tion in the size and shape of the sac. In 
some instances a large sac may be con- 
nected with the cerebrospinal space by a 
small opening, the whole pedicle being very 
small. In others there is a long wide opening 
into the neural canal, the spread-out cord 
lying in the bottom of a shallow trough. 
In the first instance the problem is simple 
and obvious but in the latter it is much 
more complex. Each case must be handled 
on its own merits. There must be attempted 
a reconstruction as well as possible of the 
normal dural sac. 

The general method of surgical proce- 
dure now consists in excision of the ex- 
cisable portion of the sac, with the return 
to the spinal canal of returnable portions 
and the protection of the gap by means of 
superimposed flaps of muscle and aponeu- 
rosis. Flaps of bone and plates are being 
abandoned. 

Spina bifida occulta is a congenital mal- 
formation consisting of a cleft in one or 
more vertebras without a meningeal sac 
showing on the dorsum of the body. Spina 
bifida occulta exists far more commonly 
than is realized and without any appre- 
ciable symptoms. It occurs most fre- 
quently in the lumbar region, and next in 
the lumbosacral region. Occasionally with 


spina bifida occulta paralysis ensues from 
birth or occurs at a later date. The out- 
standing symptoms are loss of bladder or 
sphincter control, loss of sexual power, 
anesthesia of the feet, toe drop, etc. Treat- 
ment consists of exploratory laminectomy, 
with relief of pressure from whatever cause, 
on the delicate roots particularly those of 
the second sacral segment. 

SUMMARY 

A list of the most common benign lesions 
occurring on the back have been considered 
briefly with their treatment. This article 
is not meant to be an exhaustive treatise 
on the subject but rather a practical ready 
reference. 
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H EMORRHAGE is the most frequent 
and most feared complication of 
tonsillectomy and is the most im- 
portant phase of tonsil operative work. In 
the early Christian era, Celsus 1 . wrote of 
the removal of tonsils in his De Re Medi- 
cina. He spoke of “The proper remedies 
used to arrest hemorrhage.” The writings 
of Paul of Aegina, 12 who lived in the seventh 
century, contain some interesting instruc- 
tions regarding the control of hemorrhage 
following the tonsil operation. He wrote: 
“If any hemorrhage comes on we may use 
a tepid decoction of brambles, roses and 
myrtle leaves; or, if the blood flows copi- 
ously we must give for a gargle the juice 
of plantain and comfrey, copiously and the 
trochisk from amber and the Lemnian 
earth, dissolved in oxycrate.” There have 
been occasional references to tonsil surgery 
and the use of the cautery and escharotics 
for the control of hemorrhage, through the 
centuries. 

The popularity of the tonsil operation 
and the frequency of its performance kept 
pace with the improvement of the instru- 
ments and the techniques involved. Mac- 
kenzie 5 designed what can be called the 
forerunner of the present day guillotine 
when he modified the type of instrument 
originated by Physick 15 in 1827. It was not, 
however, until Whillis and Pybus 19 in 
England, and Sluder 17 in this country 
almost simultaneously brought forth their 
instruments and the simplified operations 
which went with them that the tonsil opera- 
tion became tremendously popular. Both 
the skilled and the unskilled took it up and 
have been performing this operation in 
great numbers. 

The popularity of the operation and the 
fact that it has been made available to 
anybody who had access to the instru- 
ments, regardless of his qualifications, are 


probably the greatest considerations in the 
matter of postoperative hemorrhage, and 
many of the other complications which 
have been known to accompany tonsillec- 
tomy. \ et a certain number of hemorrhages 
which could be prevented are occurring 
daily. The occurrence of hemorrhage is 
embarrassing to the physician and distress- 
ing to the patient and his family. Many 
physicians have been maligned unjustly 
by the patient and his relatives because of 
this unfortunate occurrence. Patients come 
to us apparently healthy and cannot com- 
prehend a serious complication. 

Evervthing should be done to insure the 
patient against any form of complication 
following a tonsil operation. He should be 
examined by his pl^sician before operation. 
Blood d} r scrasias or general systemic condi- 
tions which might make the patient a risk 
should be sought. No patient should be 
operated upon whose bleeding habits are 
not carefully considered. Coagulation and 
bleeding times should be taken preopera- 
tively wherever possible. 

For many years a coagulation test has 
been performed routinely in most hospitals. 
The failure to use this test might prove 
embarrassing from a medicolegal stand- 
point, although it has been shown by 
Richards, 14 Hunt, 5 McKinney, 10 Jones 6 
and others that this test is not reliable. 
Jones, who is in charge of an unusually 
large tonsil clinic, does not perform the 
coagulation test routinely. He says: “Many 
patients whose coagulation time is length- 
ened, do not bleed as much as those whose 
time is normal.” Our experience with this 
test is in accord with that of the authors 
just mentioned. 

It has recently been demonstrated that 
severe hemorrhage ma} r follow any type of 
operation in an individual who is suffering 
from vitamin c deficiency. This deficiency 
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may be only moderate, but can create a 
mild scurvy. 

Some bleeding must be expected with 
each tonsil operation. Such a thing as a 
bloodless operation does not apply to the 
operation as it is done today. It should 
be our aim to have np bleeding imme- 
diately after operation, or for several days 
following. 

Very few well trained and experienced 
individuals have met with so serious an 
experience as death from hemorrhage. 
Today, in the hands of the well trained, 
with modern instruments and technique, 
death from hemorrhage following tonsillec- 
tomy does not occur. A good knowledge of 
the anatomy involved, together with an 
understanding of tonsil surgery, and the 
exercise of reasonable care, insures a mini- 
mum of trouble. 

Severe hemorrhage occurs occasionally, 
but it occurs with little frequency in well 
organized hospital practice. As evidence of 
this, during the years 1931 to 1935 inclu- 
sive, 10,305 tonsillectomies were performed 
at the Kings County Hospital. Not a single 
death resulted from hemorrhage, although 
there was one death which was related to 
the anesthetic. An even more striking 
experience is that recorded by Jones. 6 In a 
series of 52,467 tonsillectomies there were 
no deaths directly due to hemorrhage. 
Martin 9 reported 14,690 tonsillectomies 
and no deaths. These statistics indicate 
that removal of tonsils and adenoids, when 
properly planned and executed by well 
trained and competent operators, carries 
very little risk. Certainly the danger of 
serious hemorrhage is held to a minimum. 

The following table represents the num- 
ber of operations and the severe hemor- 
rhages which required treatment during 
three years: 


Year 

Operations | 

! Severe ; 

1 Hemorrhages 

Percentage 

1031 1 

1 * * 59 

1 1 

-95 

! 

*446 j 

*9 

1.31 

*935 

2*93 

39 

1 -77 

Total.. 

47oS ' 

69 i 

1 -44 


Richards 14 recorded 6 serious hemorrhages 
in 500 operations, a percentage of 1.2, 
while Tilley 18 had 4 hemorrhages in 670 
cases for an average of 0.6 per cent. In 
Martin’s series the primary hemorrhages 
range between 0.35 and 0.77 per cent; in 
Jones’ series the primary hemorrhages 
amounted to 3.25 per cent, while the 
secondary hemorrhages were 1.25 per cent. 

That deaths have occurred and very 
likely still occur is indicated by the answers 
to the questionnaires which Hill 4 and 
Hanau Loeb 7 sent several years ago. Hill’s 
questionnaire revealed 27 deaths from 
hemorrhage, while that of Loeb disclosed 
62 deaths from this cause, 19 from general 
sepsis, 7 from meningitis and 21 from 
undetermined causes. At that time Loeb 
stressed that “Many of the cases reported 
carry with them important lessons of 
indication and contraindication, of inex- 
pertness, of danger of multiple operation 
and postoperative inattention and of un- 
foreseen accident.” Among his cases were 
death from hemorrhage due to myeloge- 
nous leukemia and hemophilia. 

The greater variation in mortality figures 
would indicate the wide difference in the 
methods employed and the difference in 
organization and personnel which is in- 
volved. The figures quoted from three 
clinics : 

Jones j Manhattan Eye and Ear Hospital {52,467 

Martin Royal Infirmary, Edinburgh [14,690 

Myerson.. . Kings County Hospital ! io.3°5 


without a single death from hemorrhage, 
are significant. The only inference which 
one can draw is that the operations were 
performed by experts or supervised by 
such in a well regulated and well organized 
operating unit. 

The organization of the ward or floor 
where the postoperative care is carried out 
is of equal importance to the organization 
of the operating room. Nurses assigned to 
tonsillectomy cases should have special 
training in this work. Nurses who are not 
so specially qualified may fail to appreciate 
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such symptoms of bleeding as constant 
swallowing, restlessness, increased pulse 
rate, and pallor. The surgeon should warn 
the nurse whose competency he may doubt, 
that she should not rely upon her own 
judgment, but should, rather, notify the 
house surgeon or special resident in case of 
doubt. Nurses in small private hospitals 
should be warned not to be reluctant to 
call the surgeon, regardless of the hour. The 
pulse rate should be counted every ten 
minutes during the first two hours after 
operation, and at least frequent intervals 
as the time passes. In cases of severe 
hemorrhage it is not fair to depend upon 
the interne to control the bleeding. Some- 
body well trained and experienced should 
respond. 

A knowledge of the causes is important if 
we are to have less of this complication. 
At the top of the list I would place improp- 
erly and poorly executed operations under 
unfavorable conditions. It should be em- 
phasized that the doctor’s office is not con- 
sidered the best place for the performance 
of the tonsil and adenoid operation. Nor is 
it the best place for the care of these pa- 
tients. Tonsillectomy is not a minor opera- 
tion. Most of the hazards which are in- 
volved in tonsillectomy and its after care 
are due to ignorance, indifference, inexperi- 
ence or carelessness in some phase of the 
operation. It is therefore urged that the 
operation be done in a well organized 
hospital where careless and hurried work 
under unfavorable conditions is not only 
not permitted but practically impossible. 

The causes of hemorrhage following the 
tonsil operation might be listed as primary, 
recurring and secondary. Primary hemor- 
rhage is considered to be hemorrhage that 
is present at the time of operation and 
continues unchecked after the patient 
leaves the operating room. Recurring 
hemorrhage is that which has reappeared 
soon after operation. Secondary hemor- 
rhage is that which occurs sometime after 
operation, usually after twenty-four hours 
have elapsed. Secondary hemorrhage has 
been known to occur as late as ten to 
fourteen days after operation. 


CAUSES OF PRIMARY HEMORRHAGE 

1. Failure to control bleeding at the 
time of operation; 

a. Remnant of tonsil or adenoid tissue 
left behind, 

2. The presence of acute or subacute 
inflammation at the time of operation; 

3. Vitamin c deficiency; 

4. Blood dyscrasias; as severe second- 
ary anemia, pernicious anemia, leukemias, 
hemophilia, purpura, Hodgkin’s disease; 

5. Cardiac conditions, atherosclerosis, 
hypertension; 

6. Anomalies of blood vessels; 

7. Menstruation. 

RECURRING HEMORRHAGE 

Usually due to veiling, crying, struggling, 
straining or coughing shortly after opera- 
tion, and is readily confused with primary 
hemorrhage. 

Secondary r Hemorrhage. I. Stress or 
strain, 

a. Sexual excitation; 

b. Emotional strain; 

c. Undue physical exertion; forceful 
yawning has caused secondary hemorrhage 
by stretching the healing wound and tear- 
ing blood vessels. 

A hurried and rough tonsillectomy re- 
sults in undue injury to the tonsillar fossa, 
with a resultant increase in bleeding. It is 
important that the operation be done 
deliberately, gently and with the excecise 
of care. When so performed the amount of 
bleeding is greatly reduced. 

Let us consider the various causes of 
hemorrhage following tonsillectomy which 
are not directly related to technique: 

1. The presence of acute or subacute 
inflammation. The increased blood supply 
which is present because of active inflam- 
mation may be the cause of embarrassing 
bleeding. 

2. Vitamin c deficiencv. While visiting 
the Harper Hospital in Detroit last Summer 
I was impressed with the work which had 
been done on the relationship of Vitamin c 
deficiency to obscure or unexpected post- 
operative hemorrhage. It was pointed out 
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that individuals in all stations of life may be 
prone to hemorrhage following operation 
because they have avoided the ingestion of 
fresh fruits. 

3. Blood dyscrasias. The influence of a 
pathological condition of the blood cells 
upon coagulation and bleeding is well 
known. 

4. Cardiac, hypertensive and athero- 
sclerotic conditions. The local tissues will 
show evidence of stasis or passive conges- 
tion in certain cardiac conditions. The 
hypertensive and atherosclerotic individ- 
uals bleed more than is usual, for obvious 
reasons. 

5. Menstruation. We do not agree that 
there is any danger of increased bleeding in 
the menstrual state. We do feel, however, 
that the prospective patient will withstand 
her operation and period of convalescence 
better if the operation is performed at a 
time other than during the menstrual 
period. 

6. Anomalies of blood vessels. The 
pharynx should be inspected for abnormal 
pulsations. If such exist and the position 
of the internal carotid artery cannot be 
ascertained, it might be advisable to cancel 
the operation. 

7. Sexual excitation is a much more 
frequent cause of secondary hemorrhage 
than is generally known. A careful check of 
the causes of secondary hemorrhage in 
hospital and private practice revealed this 
to be the most frequent factor in this type 
of bleeding. Physicians should have no 
compunction about warning their patients 
concerning this cause of late bleeding 
following tonsillectomy. 

8. Infection occurring in the tonsillar 
wound will cause softening of the occluding 
clot in a blood vessel and its extrusion. This 
causes the most troublesome type of tonsil- 
lar bleeding and may recur every few days. 

The accompanying reproduction of draw- 
ings originally published by Fetterolf 2 
illustrates the blood supply of the tonsil 
(Fig. 1). The lateral or attached surfaces 
presents a thin but firm fibrous capsule 
which is continuous with the pharyngeal 
aponeurosis and is in contact laterally with 
the superior constrictor muscle of the 


pharynx. On the lateral surface of the 
superior constrictor muscle is the thin 
buccopharyngeal fascia. The ascending 
pharyngeal and ascending palatine arteries 
and the tonsillar branch of the external 
maxillary artery are in relation with the 
structures forming the tonsillar fossa from 
behind forward. The tonsillar branch of the 
dorsalis linguae artery approaches this 
region from below, while the descending 
palatine approaches it from above. The 
peritonsillar and pharyngeal venous plex- 
uses are related to the anterior surface of 
the buccopharyngeal fascia and the supe- 
rior constrictor muscle. If the operation is 
carried beyond the superior constrictor 
fibres, these blood vessels will be endan- 
gered. At times the superior constrictor is 
extremely thin and almost absent, so that 
the tonsillar capsule will be very close to 
the arteries and veins. Because of this the 
integrity of the superior constrictor muscle 
and the thin facsia beyond it must be 
maintained. 

There are four principle arterial branches 
which supply the tonsil: 

1. Anterior tonsillar artery — branch of 
the dorsalis linguae. 

2. Superior tonsillar artery — branch of 
the descending palatine. 

3. Posterior tonsillar artery — branch of 
the ascending pharyngeal. 

4. Inferior tonsillar artery — branch of 
the dorsalis linguae. 

According to Schaeffer 15 there is usually 
a distance of 2.5 to 3.5 cms. between the 
superior constrictor muscle and the internal 
and external carotid arteries. Occasionally 
however, the internal carotid artery may 
be very tortuous, creating abnormal pulsa- 
tions in the pharyngeal walls. Although 
there are no branches coming from the 
cervical portion of the internal carotid 
artery, the ascending pharyngeal, occipital, 
and lingual branches may occasionally 
arise from it. So that a tortuous internal 
carotid artery might come very close to the 
capsule, or its ascending pharyngeal branch 
might be dangerously close. Schaeffer 10 
reported 3 fatalities due to hemorrhage 
complicating tonsillectomy as a result of 
injury to tortuous and closely placed 
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internal carotid arteries. In these cases the of the pharynx. It is therefore of great 
usual distance between the tonsillar bed value to have the pulse rate recorded as a 
and the artery was no longer present. routine every ten minutes during the first 


SA 


1 




Fig. i. Left tonsil with arterial supply, slightly enlarged ( ajicr FcllerolJ). i, mesial aspect; 2, pos- 
terolateral aspect, t, tonsil tissue; PT, plica trangularis; c, capsule; aa, anterior tonsillar artery; 
pa, posterior tonsillar artery; sa, superior tonsillar artery; ia, inferior tonsillar arteries; r, 
lateral surface; u, posterior surface; G, groove for palatopharyngeus. 


SYMPTOMS 

One would expect that bleeding from the 
tonsillar wound would be evidenced by the 
expectoration of fresh blood in all cases. 
Unfortunately this is not so, especially in 
those patients who have had a general 
anesthetic and are not yet fully awake. If 
such a patient is placed in the prone or 
semi-prone position immediately after oper- 
ation and kept so until he is fully awake, 
blood will be detected coming from his 
mouth, if he is bleeding. 

Constant swallowing is an important 
sign of bleeding and one should close!}' 
watch for it in "the patient reacting from 
a general anesthetic. In addition, restless- 
ness and an increased pulse rate indicate 
bleeding and should lead to an examination 


two hours, and at less frequent intervals 
as the time passes. A gradually increasing 
pulse rate is indicative of loss of blood. 
Vomiting should be closely watched. This 
symptom is expected in most general anes- 
thesia cases. If fresh blood appears in such 
vomitus, however, bleeding should be sus- 
pected. If the patient should vomit a 
second time it would indicate that he is 
very likely bleeding. A rapid pulse, pallor 
and restlessness are late and urgent symp- 
toms. It is preferable not to wait for these 
to occur. 

TREATMENT 

Of first consideration should be the 
prevention of hemorrhage. Let us consider 
each cause from this standpoint. 



April, 1937 


156 American Journal of Surgery Aiyerson — TonsiIIcctorny Hemorrhage 


1 . Failure to control bleeding at the time 
of operation. The operator should be cer- 
tain that remnants of tonsil or adenoid 
tissue are not left behind. 

2. The presence of acute or subacute 
inflammation at the time of operation. The 
recognition of such a local condition and 
the postponement of the operation present 
no problems. 

3. Vitamin c deficiency. All patients 
should be given extra fruit juices for two or 
three days prior to the time of operation. 

4. Blood dyscrasias. Careful history" 
taking and physical examination will 
eliminate this cause of trouble. 

5. Cardiac, hypertensive and athero- 
sclerotic conditions. When operation must 
be done, careful supervision by an internist 
is essential. He should advise the surgeon 
when it would be best to operate. 

6. Menstruation. We do not feel that 
there is any basis for the claim that the 
coagulability of the blood is unfavorably 
influenced during the menstrual period. 
However, we prefer to perform the opera- 
tion at other times, when the individual is 
in better physical condition. 

7. Anomalies of blood vessels. Pulsations 
indicative of such abnormality are usually 
present in the pharynx. One should be 
prepared for carotid ligation in the presence 
of anomalies. Fortunately, these conditions 
are extremely rare. 

Recurring hemorrhage, which is usually 
due to yelling, crying, struggling, straining, 
or coughing shortly after operation, can 
best be avoided by" the use of appropriate 
sedatives when the patient is returned to 
bed. For this purpose codeine or codeine and 
aspirin suppositories are of great value. 

Secondary hemorrhages other than those 
due to infection of the wound can be 
avoided by carefully instructing the patient 
against emotional and physical types of 
stress and strain. The frequent role of 
sexual excitation as a cause of secondary 
hemorrhage is stressed. Infection of the 
wound and loosening of the clot in the 
occluded blood vessel can best be avoided 
by strict adherence to asepsis during 
operation. 


Hemorrhage occasionally occurs at the 
site of removal of the adenoid tissue. Our 
view is similar to that of Jones, who con- 
tends that the curette causes more bleeding 
than the LaForce or blade type of adeno- 
tome. It is well to inspect the nasopharynx 
by elevating the soft palate with a suitable 
instrument before using any instrument in 
this region. At times inspection will dis- 
close that no adenoid tissue exists. In such 
a case the blind, routine use of a curette or 
adenotome will result in unnecessary injury 
to the tissues. 

Bleeding from the adenoid region is best 
controlled by pressure with a firmly fitting 
sponge. If this does not suffice to stop the 
bleeding, the soft palate should be elevated 
and a hemostat used upon the bleeding 
point. Pressure usually suffices to stop 
bleeding in this region; it is rarefy necessary 
to tie a bleeding vessel. 

Primary hemorrhage should be dealt 
with at the operating table. If for any 
reason a patient has been sent to his bed 
and is still bleeding, it is preferable to take 
him back to the operating room. A patient 
who has previously had a general anesthetic 
should be reanesthetized unless the bleed- 
ing can be readily" controlled. An adult who 
has had local infiltration anesthesia should 
have the benefit of some additional anes- 
thetic before instrumentation of any extent 
is carried out. The reanesthetization en- 
ables the surgeon to work more smoothly". 

How should bleeding at the time of 
operation be handled? We must presuppose 
that every precaution has been taken and 
that the operator has performed a gentle, 
clean, deliberate, careful and complete 
operation. It should be remembered that 
each blood vessel has its retraction time 
and that it takes a few minutes before the 
process of coagulation is completed. The 
gentle placement of a gauze sponge in the 
tonsillar fossa for a few minutes will 
prevent unnecessary loss of blood during 
this process. Bleeding may come from any- 
where in the fossa. Three points which are 
especially difficult to reach are high up in 
the fossa; low down in the fossa; and behind 
the anterior pillar. Isolate and tie off the 
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bleeding point. If this is not possible, pack 
a piece of gauze into the fossa and leave it 
there for six to eighteen hours. It might be 
necessary to suture through the tonsillar 
pillars in order to hold the gauze in place. 
In fact, it is the safer thing to do. When 
bleeding is from the posterior aspect of the 
anterior pillar it is often necessary to evert 
the pillar to bring the bleeding point into 
view. 

A suction apparatus and a proper suction 
tip is indispensable in this operation. The 
suction, however, should be used gently 
and for brief periods of time. It must be 
remembered that unnecessary and rough 
use of the suction tip will cause bleeding. 

If there is still active bleeding after the 
removal of the gauze sponge, suitable 
hemostats of the Carmolt or Kelly type 
should be used to clamp the vessel. If the 
vessel is very small the mere crushing with 
the hemostat will suffice. If bleeding still 
continues a ligature should be tied around 
the bleeding point. This is done in the same 
manner as the surgeon ties a ligature when 
performing intra-abdominal or pelvic sur- 
gery. Special ligature carrying and tying 
instruments are available for those who do 
not wish to use the usual hemostats. 

If the bleeding is general and comes from 
several different places, so that it cannot 
be localized, the quickest and easiest 
method of handling it is to sew a sponge 
into the tonsillar fossa. The suture should 
always pass through the posterior pillar 
first because the extreme thinness of the 
anterior pillar permits the needle to tear 
the tissues if the suture passes through that 
structure first. A single suture through the 
pillars will usually suffice to hold the sponge 
in place! On rare occasions a second suture 
may be required. It is best first to place 
the suture before introducing the gauze 
sponge. This is held directly beneath the 
loop of the suture with a hemostat. A non- 
slip knot should be used in tying. The gauze 
and suture may be removed in twelve to 
twenty-four hours. 

At times it becomes necessary to use a 
suture ligature instead of a simple ligature 
in the tonsillar fossa. In many instances 


this is very difficult. Therefore the place- 
ment of a gauze sponge in the fossa makes a 
good substitute. An objection which seems 
to have some basis is that the needle which 
carries a suture ligature may infect the deep 
tissues of the neck. 

Many laryngologists use caustics, styp- 
tics, and astringents for bleeding from the 
tonsillar fossa. These are not only unneces- 
sary but, in many instances, are harmful. 
Such medicaments as silver nitrate, tinc- 
ture ferrichloride, MonselPs solution, per- 
oxide of hydrogen, are of no value when a 
blood vessel has been cut. Even when there 
is fine capillary oozing, these agents tend to 
devitalize the tissues and favor secondary 
hemorrhage. Peroxide of hydrogen is a 
dangerous agent to use for this purpose. It 
is used extensively, yet it is a well known 
fact that peroxide dissolves fibrin and dis- 
turbs the process of clotting. It causes a 
foam which can so obstruct the larynx as 
to shut off the air and endanger the life of 
the patient. This is especially true where 
the bleeding is active. The writer knows of 
a case where tracheotomy became necessary 
because peroxide was used. 

The use of clamps of the Mikulicz type 
is popular in some quarters. These instru- 
ments act as a vise between the jaws of 
which are placed the tonsillar fossa and all 
the structures to and including the skin. 
This is a painful and uncomfortable proce- 
dure which should rarely be necessary. 

Medications which have a physiological 
basis, such as thromboplastin, hemostatic 
serum, kephalin, coagulose, coagulen and 
similar products are of value in general 
oozing. Greene 3 advocates the use of the 
hemostatic properties of the patient’s own 
tissues. He employs the placement of the 
detached tonsil in the fossa for control of 
hemorrhage during and after the operation. 

A clot in the tonsillar fossa indicates a 
bleeding point underneath. The clot should 
be gently removed and the hemorrhage 
treated as mentioned. 'When controlling 
hemorrhage in the ward or in the patient’s 
room good light and a suction apparatus 
are essential. Therefore the laryngologist 
who treats a case of posttonsillectomy 
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hemorrhage should take his suction appara- 
tus with him. 

Secondar} r bleeding may be more difficult 
to control. This is especially true in the 
cases due to infection. In such a case bleed- 
ing occurred every two or three days for 
twenty-one days after operation. 

A rare but serious type of complication is 
that of hemorrhage into the soft tissues 
about the tonsillar fossa. Schall 16 had a 
patient who, after a tonsillectomy under 
general anesthesia, developed a hemotoma 
of the soft parts, which threatened to 
asphyxiate him. A tracheotomy was 
necessary. 

Transfusion is universally used for re- 
placing lost blood and, therefore, need 
hardly be mentioned. 

As a final word, let us emphasize that 
tonsillectomjr is a major operation and that 
the same attitude should obtain in this 
procedure as toward all other major 
surgery. 

SUMMARY 

The paper contains a short, historical 
note on the subject of hemorrhage following 
tonsillectomy. The causes of hemorrhage 
which are listed, are divided into primary, 
recurring, and secondary. Consideration is 
given to avoidance of hemorrhage by atten- 
tion to these causes. Two causes of hemor- 
rhage complicating tonsillectomy which are 
not generallj’ known, are stressed. As a 
cause of primary hemorrhage vitamin c 
deficiency plays an important role in many 
cases. Because of this the author gives his 
patients fruit juices for two or three daj^s 
prior to the time of operation. Sexual 
excitation is the most frequent cause of 
secondary hemorrhage in the writer’s 
experience. 

Death from hemorrhage should not occur 
in the light of our present knowledge; 
77,732 tonsillectomies are listed from three 
different clinics without a death from 
hemorrhage. 

Tonsillectomy is not a minor operation. 
Improperly and poorly executed operations 
under unfavorable conditions are frequent 
factors in severe hemorrhage. Most of the 


hazards in tonsillectomy and its after care 
are due to ignorance, indifference, inexperi- 
ence or carelessness. For this reason such 
operations should be done in well organized 
hospitals. A deliberate, well planned and 
careful operation will insure a minimum of 
complications. The treatment of hemor- 
rhage is outlined and various methods 
evaluated. 
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PERITONSILLAR ABSCESS 
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P ERITONSILLAR abscess, or quinsy, and causing protrusion of the palate for- 
is defined by its name. It is an abscess ward and dislocation of the tonsil medially 
outside of or beyond a tonsil and and somewhat downward. Any extension 
hence lies between a tonsil and its muscle downward behind the tonsil or abscess 
bed, usually involving the faucial or palatal formation independently near the tonsil 
tonsil but it may also be the lingual tonsil, base causes great edema because of venous 
The latter type of peritonsillar abscess is obstruction. As the quinsy develops dys- 
rare but when it does occur the tongue as phagia is great and stout fixation of the 
well as the adjacent neck may become jaws is characteristic because any motion 
seriousI} r involved. In quinsy the patient here increases the great pain and distress, 
is greatly distressed but is usually not septic Because of the edema and the fixation of 
nor too ill to cooperate. Thus treatment of the jaws the tonsil itself is difficult to see. 
this condition may be accomplished at But the supratonsillar fold or plica can 
home and sometimes in the office. usually be observed and so can the red and 

Peritonsillar abscess develops as a swollen palate which is projected forward, 
complication to tonsillo-pharyngitis. The Thus the two surgical approaches are at 
virulence of the invading organism, the hand despite the inability of the patient to 
obstruction to drainage of tonsillar crypts open the mouth more than very little. It 
due to exudate and debris in the lacunae, must be remembered that the tonsil always 
and the amount of edema all contribute occupies a fossa the upper part of which is 
toward a peritonsillitis and pharyngeal always domed into the palate above the 
myositis, the latter causing the pain on base or the root of the uvula. The tonsillar 
swallowing. Sometimes a supratonsillar vessels enter the fossa through the top of 
crypt well covered over by the supraton- this vault and also near the tongue base. If 
sillar mucosal fold or plica, runs deeply the base of the uvula is used as a guide one 
through the tonsil almost to the tonsil may be certain that the blood vessels enter 
capsule and must contribute greatly to the the fossa at a higher level than this. Also 
incidence of peritonsillitis. It is because of they quite invariably lie in or on the pos- 
this sinus supratonsillaris that the most terior and external muscle walls. Thus 
frequent development of abscess occurs incision of the usual supratonsillar abscess 
about the upper tonsillar pole. may be accomplished with very reasonable 

When peritonsillitis is developing and safety if these points are kept in mind, 
abscess formation is likely, great caution Operation is best accomplished without 
must be exercised and any incision avoided, anesthesia. Local anesthesia is of little 
either into the tonsil or the palate. Incision value. Swabbing causes pain. Tension, as 
into a tonsil at this time has apparently well as spread of the infection is likely if 
been the cause on a number of occasions of infiltration is attempted. Spray anesthesia 
tonsillar abscess, a condition likely to renders so much of the pharynx un- 
produce sepsis and death. As the peri- manageable that mucus and evacuated pus 
tonsillitis develops in the loose tissues might be aspirated into the trachea with 
about the tonsil, abscess formation occurs, self evident dangers. General anesthesia is 
usually superior and external to the tonsil not favorable unless one is positive that no 
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cooperation can be enlisted and that the 
abscess is such that it will not rupture dur- 
ing.' stress incident to the taking of anes- 
thesia. Suction apparatus would of course 
be necessary. 

When one is certain that an abscess has 
formed it is not necessary to permit hours 
or days of pain and distress to continue 
before operation merely to permit greater 
localization or larger abscess formation as a 
convenience to evacuation of the pus. The 
abscess may be incised through the palate 
at the site of greatest redness and fluctua- 
tion, at or just above the level of the 
base of the uvula. A very thin sharp 
blade is best. Once it has been introduced, 
cutting edge down, it causes no more 
pressure hence no increase of pain, and 
if some pus escapes pain is reduced. 
Thus, haste or quick slashing incision 
is unnecessary and unwarranted. If the 
blade is now carefully and deliberately 
advanced, while a slight rotary oscillation 
of its handle is made, vessels will not 
be cut, and likewise the tonsil capsule 
will not be entered, and the abscess depth 
will usually be found quite easily. If the 
handle is now elevated and inclined out- 
ward so the point of the knife is lowered 
somewhat medially, the blade can be 
quickly and deliberately withdrawn, thus 
making a real incision to inch long 
with very little pain and definitely away 
from all large vessels. 

A tongue depressor firmly but gently 
placed on the tongue up to the tumefaction, 
aids in the operation and protects the 
mouth as the withdrawn blade is brought 
out upon it. This procedure is the least 
painful, and very little if any spreading of 
forceps in the abscess cavity is necessary. 
The opening of an abscess here or elsewhere 
by the sudden forceful introduction of any 
kind of forceps, although perhaps con- 
sidered safer, really need not be and 
certainly seems brutal. 

The other surgical approach is through 
the supratonsillar fold. The superior border 
of the anterior pillar is followed to where it 
merges into the palate. This is usually 


readily seen and the supratonsillar fold can 
be made out quite as easily. By a small 
incision of this usually loose fold, followed 
by probes or seekers of increasing size, into 
the supratonsillar space as described by 
Dobbs, 1 or using the special threaded 
instrument designed by Pelz, 2 excellent 
evacuation of the abscess can quite invari- 
ably be obtained through this route. 

Having evacuated any superior abscess, 
the posterior aspect of the tonsil should be 
visualized, and a counter or dependent 
incision made if an inferior abscess exists, 
either as a separate entity or as a sort of 
sinking abscess from the one above it. 
This is not usually necessar}-, and edema 
here should be carefully considered and not 
misinterpreted as an abscess. Should a clot 
or exudate obstruct the palatal incision, 
and permit reaccumulation of pus, such 
obstruction can be easily picked out with 
forceps with very little discomfort. Further 
incision, or spreading, unless done very 
gently is almost never necessary. However, 
it will be found that a % inch incision is 
about half as big, as soon as the abscess is 
evacuated. 

Hot irrigations and hot drinks, if they 
can be taken, benefit greatly both while 
localization is going on, and after drainage 
of the abscess. Early x-ray therapy may 
abort a peritonsillitis, and if not, hastens 
formation of an abscess which seems less 
great than was expected, and usually less 
tense and painful. Tonsillectomy, in the 
presence of quinsy abscess has been recom- 
mended and successfully done by Baum 3 
and others, but is not generally an accepted 
procedure. 

Danger points to be remembered are 
the vessels entering the upper part of the 
tonsillar fossa; the carotid artery, which is 
sometimes seen to pulsate the lateral wall 
of the fossa after removal of a tonsil; inci- 
sion too far laterally, and in a lateral rather 
than somewhat medial direction, which 

1 Dobbs, O. R. Laryngoscope, 40: 186, 1930. 

2 Pelz, M. D. Laryngoscope, 40: 190, 1930. 

3 Baum, H. L. Annals Otology Rbinology r and Laryn- 
gology , 35: 429, 1926. 
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procedure might injure the carotid or intro- 
duce infection into the neck, and not ac- 
complish the drainage of the abscess. 
As mentioned before it is best not to in- 
cise into the tonsil or through its capsule. 
Delay in relieving the abscess might per- 
mit spontaneous pharyngeal rupture with 
tracheal aspiration of pus; extension into 
the pterygo-maxillary area with more 
serious abscess formation; or gravitation 
abscess down the neck into the mediasti- 
num. Involvement of the glottis by edema 
is rare, but does happen. 

Peritonsillar abscess always shows the 
usual signs of an abscess and definite ten- 
sion of the palatal structures, and this 
differentiates it from tonsillar abscess, 
retropharyngeal adenitis or abscess, and 
tonsillar-palatal displacement due to new 
growth or cervical adenitis. Peritonsillitis 
occurs more commonly in adults with a 
large proportion forming abscess. In chil- 
dren it most frequently subsides. Likewise 
children form suppurative adenitis far 
more frequently. Hansel 4 reports that 
Guiffrida concluded from 12 1 of his own 
cases in two years that the bacteria caus- 
ing abscess were pneumococci 25 per cent; 
streptococci 23 per cent; staphylococci 
1 per cent; mixed diplococci and bacilli, 
chiefly colon bacillus, 33 per cent; fuso- 
spirilla of Vincent 2.5 per cent; diplococci 
and streptococci 1 1 per cent; diplococci and 
staphylococci 4 per cent. 

Peritonsillar abscess may recur numer- 
ous times about one or both tonsils, but 
rarely in both in the same attack. It may 
be a locally distressing but otherwise un- 
eventful disease; or it may produce the 
gravest sepsis with numerous metastatic 
complications, hemorrhage by blood vessel 

4 Hansel, F. K. Archives of Otolaryngology, 24: 629, 
1936. 


erosion, Iocallv or in metastatic sites, and 
death. Thus, the clinical state of the pa- 
tient, and the course of the disease, should 
determine whether or not the condition is 
one which can be managed as a case in 
minor surgerj 1 -, or one calling for the most 
elaborate regime and support. 

CONCLUSIONS 

Peritonsillar abscess occurs in the ana- 
tomic space between a tonsil and the 
pharyngeal muscles forming its fossa. 

It usually occurs in the palatal portion 
of the fossa bulging the palate forward and 
dislocating the tonsil medially and down- 
ward delineating the supratonsillar fold. 
In the surgical attack the palatal bulge and 
the supratonsillar fold are the two ap- 
proaches and both are accessible despite 
trismus. The base of the uvula is a surgical 
guide in avoiding the superior or chief 
tonsillar blood vessels. 

Careful adequate incision is much pre- 
ferred to any rupturing or blunt forceful 
evacuating of a peritonsillar abscess. 

Local anesthesia is of little or no value 
and inhalation anesthesia has the danger of 
aspiration of discharges ever present. 

A'-ray therapy early is abortive or has- 
tens localization. 

Occurrence is chiefly in adults and rarely 
is bilateral in one attack. Recurrence is 
common. 

Pneumococci, streptococci, and diplo- 
cocci with Bacilli coli seem to account for 
about 80 per cent of these abscesses. 

Peritonsillar abscess, a verv distressing 
experience, may usually be managed at 
home and evacuated there or in the office. 
It may also be a most serious complicating 
disease requiring all the elaborate suppor- 
tive measures only to be had in the hospital. 



ACUTE RETENTION OF URINE 

Clarence G. Bandler, m.d., e.a.c.s. and Arthur H. Milbert, m.d. 

Professor of Clinical Urology Instructor in Urology 

New York Post-Graduate Medical School and Hospital, Columbia University 

NEW YORK 


ACUTE retention of urine represents 
j \ a highly significant clinical syn- 
drome as encountered either by the 
internist, surgeon or urologist. Inability 
to pass any urine per urethram after re- 
peated attempts at voluntary micturition 
may sound a danger signal warranting not 
merely relief of immediate symptoms but 
careful investigation for underlying path- 
ology. Too often the effect is treated with 
utter disregard of the cause. Morbidity and 
mortality would be markedly diminished 
if cause and effect were revealed and suit- 
able therapy instituted. 

Any obstructive lesion of the lower 
urinary tract, from internal sphincter to 
external urethral meatus, may’ account 
for complete interruption of the urinary 
stream. Apart from the dynamic mechani- 
cal types, one may encounter adynamic 
neurogenic lesions. It would be more accu- 
rate in defining acute retention of urine 
to include the upper urinary tract. This 
broader interpretation is expressed as the 
inability of the renal pelvis, ureter or blad- 
der to discharge any of its urinary contents. 

One should be mindful of the fact that 
acute inflammation with its attendant 
edema, either independent of, or superim- 
posed upon anomaly, neoplasm or calculus 
of the kidney, renal pelvis, ureter or blad- 
der, is capable of producing acute localized 
urinary obstruction. Associated with such 
unilateral pathology’- is the ever-present 
danger of reflex inhibition of urine on the 
opposite side, or even absence of the 
kidney’, a finding noted in 0.04 to 0.1 per 
cent of all individuals. For purposes of 
simplicity, however, we shall confine our 
presentation to the lower urinary tract. 

It is also beyond the scope of this paper 
to discuss chronic retention of urine. In 
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such instances, micturition is possible 
though curtailed in varying degrees. The 
underlying pathology in both chronic and 
acute urinary retention may be the same. 
Sudden shock, overindulgence in alcohol or 
coitus, exposure to cold, or acute infection 
may’ convert a chronic case into an acute 
one. 

The usual clinical picture of acute uri- 
nary retention is that of a thoroughly’ un- 
comfortable patient, with anxious facies 
and unable to stand still or lie quietly’ in 
bed. While pain is predominant in the 
majority of cases, its absence in no way’ 
alters the acuteness of the condition. An 
individual whose bladder sensibility’ is 
impaired or absent due to peripheral or 
central nervous sy’stem infection or injury’ 
demands just as much attention as the 
more animated type. 

To complete and to clarify’ our concep- 
tion of acute retention, one must exclude 
anuria, or acute suppression of urine. In 
both instances there occurs an inability 
to pass urine. The former is predicated on 
the presence of an excessive volume of 
urine in the bladder, the latter, on renal 
secretory inhibition. The distended viscus 
may be visible, dull to percussion and 
palpable. In anuria the bladder cannot be 
outlined by’ percussion or palpation and 
contains little, if any’, urine, as confirmed 
by’ catheterization. 

INCIDENCE 

Inability’ to void is usually’ associated 
with urethral stricture in the youth and 
prostatism in the aged. Undoubtedly’ these 
two groups account for many’ cases of 
acute retention. However, no age is ex- 
empt from the incidence of underlying 
lesions and the precipitation of the clinical 
62 
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emergency. Newborn, youth, middle-aged 
and aged are, as we shall show, victims of 
the condition. 

Sex predilection is of no real significance. 
Acute retention occurs in the female as 
well as in the male. True, diseases of the 
prostate gland and the greater suscepti- 
bility of his urethra to gonorrheal stricture 
formation undoubtedly produces an inci- 
dence elevation in the male. Furthermore, 
the vigorous activity of bo3 r s at play and 
the greater number of men at work, 
make the male more susceptible to such 
injuries which may directly, or indirectly, 
produce acute retention. Gynecological 
disorders, in turn, cause numerous instances 
of acute obstruction to the outflow of urine 
in women. 

ETIOLOGY 

With the exception of isolated cases of 
hysterical or reflex (postoperative) re- 
tention of urine, careful urologic investi- 
gation will reveal a basic cause for the 
obstruction. Such causes may be classi- 
fied as anomalies, infections, new growths, 
trauma, neurogenic lesions, urolithiasis, for- 
eign bodies, psychic or reflex phenomena, 
and a miscellaneous group comprising rarer 
occurrences. 

Pathological entities will be found to fall 
into certain age groups. Thus, anomalies 
frequently manifest themselves in child- 
hood, although occasionally the condition 
passes unnoticed until superimposed infec- 
tion precipitates acute obstruction in the 
adult. The twenty to forty year age group 
is characterized chiefly by gonorrheal stric- 
tures in the male and pelvic disorders in the 
female. In the group over fifty years of 
age, vesical neck obstruction due to pro- 
static disease and gynecological maladies 
predominate. 

DIAGNOSIS 

The diagnosis of acute retention of urine 
is usually self-evident. In most instances 
pain is an outstanding symptom, and its 
relief represents the chief immediate con- 
cern of both patient and doctor. History 


of antecedent urinary difficulties, injury, 
operation, or disease (gonorrhea, syphilis, 
urolithiasis etc.) may be obtained. Such 
conditions will be presented in greater 
detail as disease entities are considered. 

Dribbling of urine should make one 
suspect a condition of “paradoxical” in- 
continence due to urinary overflow from 
an overdistended bladder. Such instances 
are usually associated with neurogenic dis- 
eases. An ataxic gait, sensory changes and 
other neurological findings readily identify 
the tabetic. In true urinary incontinence 
there is little or no urinar}' retention. 

On physical examination, the patient 
may be extremely agitated, perspiring 
freely and tossing about. Inspection of the 
liA'pogastric region may reveal a visible 
midline swelling; the mass is tense and 
tender to touch, movable from side to side 
(within pain limits), with rounded upper 
contour and merging with the symphysis 
below. Percussion 3d elds flatness over the 
tumor, in contrast to a t3 r mpanitic note 
elicited Iateralfy and superiorly. Rectalfy, 
a C3 r stic tumefaction ma3 r be palpated. 
During the course of this procedure one 
ma3 r disclose the cause of the condition 
with the finding of an enlarged or ston3 r 
hard nodular prostate gland. Urethral 
catheterization, of course, definitefy estab- 
lishes the diagnosis of retention of urine. 

ANOMALIES 

Malformations of the urinar3 r tract ac- 
count for most obstructive uropathies 
in infanc3’. The sequel of obstruction, 
stasis and infection is allied with a state 
of chronic or acute retention of urine. Com- 
plete or partial phimosis, paraphimosis, 
atresia or constriction of the external mea- 
tus, strictures or atresia of the urethra, 
posterior urethral valves, lypertroply of 
the verumontanum, and contracture of the 
vesical neck represent such etiological fac- 
tors. In the case of complete atresia, an 
acute emergency exists and life-saving 
measures must be instituted. In other 
conditions, premonitor3* signs and S3'mp- 
toms usualh* manifest themselves but 
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procedure will separate or perforate mem- 
branous adhesions of the urethral mucosa. 
In extreme cases more radical surgery is 
indicated on the urethra or bladder. Poste- 
rior urethral valves (Fig. 1), hypertrophy 
of the verumontanum (Fig. 2) and con- 
tracture of the vesical neck may be 
remedied by using the transurethral cut- 
ting or fulgurating electrotome. 

INFECTIONS 

Non-specific infections are of little signif- 
icance unless they give rise to an inflamma- 
tory process engrafted upon an existing 
point of constriction. Previously mentioned 
urethral anomalies, phimosis and para- 
phimosis are prone to produce acute 
obstruction when complicated by infection. 
Treatment is usually expectant and ex- 
ternal lesions respond to wet dressings of 
boric acid, potassium permanganate or 
subacetate of aluminum. Gonorrhea repre- 
sents a particular menace to normal urinary 
function. Carelessness of the patient or 
faulty and indiscreet manipulation by the 
physician may result in such periurethral 
edema as to obstruct the urethral channel. 
Periurethral abscess or phlegmon, acute 
prostatitis, or prostatic abscess may simi- 
larly arise and cause acute retention of urine. 

Treatment of such acute inflammatory 
obstructions should always be conservative. 
Rest in bed, hot sitz baths, hot rectal irriga- 
tions, sedatives and rectal suppositories of 
opium and belladonna are prescribed. 
Usually this regime results in regression of 
the acute sjunptoms. The patient may be 
advised to attempt micturition while 
immersed in a warm bath which has a 
soothing and relaxing effect upon sphincter 
spasm and urethral congestion. 

Occasionally radical steps are necessary 
to relieve the more acute and extensive 
processes. Suprapubic cystotomy, external 
urethrotomy or incision and drainage of an 
abscess may be indicated. In the case of 
prostatic abscess, intra-urethral rupture of 
the suppurative focus has been effected by 
blind manipulation with a sound. We prefer 
either the transurethral approach under 


vision, using the McCarthy resectoscope 
with cutting or fulgurating electrotomes, 
or perineal incision and drainage. 

Suprapubic cystotomy, while outwardly 
a radical step, ma}’- be a most conservative 
and economir measure. By side-tracking 
the urinary fhav temporarily, the affected 
area is put at rest with rapid involution of 
the inflammatoty process. Urethral instru- 
mentation can then be carried out at a later 
date. To attempt such instrumentation in 
the acute phase one faces the danger of 
producing a blood stream infection, urethral 
injury and urinary extravasation, if it is 
not already present. 

URETHRAL STRICTURE 

Because gonorrheal stricture of the 
urethra accounts for many cases of acute 
retention we have chosen to deal with it 
separatel}’. Neglect, inadequacy of treat- 
ment, willful or accidental use of strong 
anti-gonorrheal urethral medication may 
result in partial or complete constriction of 
the urethra. Progressive diminution in the 
urinary stream may be noted with sudden 
cessation occurring after exposure to cold, 
overindulgence in alcohol or coitus, or too 
vigorous instrumentation. 

Gentleness is essential in attempting to 
relieve such urethral obstructions. Placing 
the patient in a hot tub bath may result 
in partial relief of the acute retention. 
Passage of a small sized sound or bougie 
will indicate the approximate location and 
degree of the obstruction. Sterile albolene 
or olive oil may be instilled into the urethra 
as a lubricant prior to any instrumentation, 
or instead, a surface anesthetic of one of the 
various novocaine derivatives or 1 per cent 
diothane solution may be used and retained 
in the urethra with a penis clamp for ten 
minutes before instrumentation is at- 
tempted. A water-soluble lubricant can 
then be used. Any form of anesthesia will 
cause the operator to take greater liberties 
in instrumentation than necessary, with 
the ever present danger of further urethral 
damage. If deliberation and gentility are 
observed in the passage of filiforms, bougies 
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arid other instruments, no anesthesia may 
be necessary. 

Passage of a filiform bougie can be a 



Fig. 3. Cystogram showing marked intravesical pro- 
static hypertrophy which caused acute retention. 
Suprapubic cystostomy (tube in place) was 
performed. 

simple or very tedious performance. Pa- 
tience is a prerequisite to success, for it may 
take half an hour and repeated attempts 
with one or more filiforms before the point 
of obstruction is passed. The use of multiple 
filiforms passed parallel to one another 
helps to localize an eccentrically placed 
passage through the strictured area. The 
Philips whip filiform and follower or the 
LeFort type are especially desirable. A small- 
calibered ureteral catheter may serve the 
twofold purpose of passing a point of con- 
striction as well as effecting slow drainage. 

Following successful passage of a filiform, 
it may be left indwelling in the urethra and 
fastened with thread or adhesive to prevent 
its dislodgement. The instrument acts as 
a splint for the passage of urine along side 
of it through the edematous canal. After 
twelve to twentj'-four hours the inflamma- 
tory process will have so subsided as to 
permit the passage of graduated followers 
of the Philips type or of ordinary bougies. 

In cases where the patient is seen after 
repeated unsuccessful attempts have been 
made by others, a period of rest and seda- 
tion should be given before resuming 
further instrumentation. Rarely is it neces- 
sary to perform suprapubic cystotomy or 
external urethrotomy for the relief of acute 
retention. Such procedures, together with 


internal urethrotomy or dilatation, may be 
applicable in the subacute or chronic stages. 

NEW GROWTHS 

Prostatic obstruction due to benign 
hypertrophy or malignanc}’ is the most 
common source of acute retention in 
elderly males (Fig. 3). A history of fre- 
quency, nocturia, dysuria, urgency and 
diminution of stream often is climaxed by 
acute retention. The immediate precipitat- 
ing factor may be an upper respiratory in- 
fection, automobile ride, exposure to cold, 
alcohol or sexual excitement. It may also 
follow diagnostic or therapeutic measures 
such as cystoscopy, passage of a sound or 
prostatic massage. 

Success in catheterizing such individuals 
depends upon possession of a suitable 
supply of catheters. An ordinary Nelaton 
soft rubber catheter may be sufficient. 
Depending upon the degree of edema, the 
tortuosity or distortion of the posterior 
urethra and the degree of elevation of the 
sphincter floor, one may try, in turn, a soft 
rubber coude, natural curve, coude or 
bi-coude woven silk, or a soft rubber 
catheter threaded on a curved wire stylet 
to obviate “buckling” of the flexible tube. 
Steel catheters should be used onfy in 
extreme cases and then with caution. The 
smallest sized catheters should be used 
wherever possible to minimize trauma. 

As emphasized in the treatment of 
urethral stricture, gentleness is paramount. 
Repeated unsuccessful attempts should be 
punctuated by a rest period both for patient 
and doctor. Sedation and local anesthesia 
can be given the patient in the meantime. 
A 1 per cent solution of diothane instilled 
into the urethral canal and retained by a 
penis clip will often bring gratifying 
results. 

Having catheterized the elderly prostatic 
patient, gradual decompression of the 
chronically distended bladder should be 
effected. This may be carried out by draw- 
ing off four ounces of urine at one to two 
hour intervals or by attaching a Murphy 
drip tube to the catheter and regulating 
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the flow by a screw clamp to sixty drops a 
minute. 

Creevy, 3 in anafyzing 69 deaths following 
catheter treatment of retention, could find 
no proof that sudden decompression was 
the cause. However, shock, collapse, renal 
or vesical hemorrhage and anuria have 
been reported by others as direct results of 
sudden total evacuation of acutely dis- 
tended bladders. Nothing is lost and much 
gained by observing precautionary meas- 
ures. If too much urine has been withdrawn 
inadvertently, a safe procedure is to replace 
the fluid volume in part by sterile saline, 
boric acid or other antiseptic solution. 

In addition to prostatism, vesical neck 
obstruction may be produced by benign 
or malignant bladder tumors at or about 
the internal sphincter. Just as a middle lobe 
may produce a ball-valve obstruction so 
can a pedunculated bladder tumor engage 
itself in the internal sphincter and lead to 
acute retention of urine. Inflammatory 
edema in prostatic or vesical malignancies 
can completely occlude the sphincteric 
lumen. Recently we encountered a case of 
acute retention of urine in a patient under- 
going deep .v-ray therapy for prostatic 
carcinoma. He had voided freely prior to 
the exposure to roentgen rays. Catheter 
drainage affords immediate relief in the 
mentioned conditions. Their subsequent 
treatment, other than immediate symptom- 
atic relief, is not germaine to our subject. 

TRAUMA 

Direct injury to the urethra or pelvis 
may cause a protective reflex retention of 
urine. Rupture of the urethra is best 
treated by suprapubic diversion of the 
urinary stream to offset any extensive 
extravasation at the site of injury. In selec- 
tive cases and in expert hands, passage of a 
catheter along the roof of the urethra may 
be attempted. 

Injuries to the spinal cord with resultant 
compression fractures, transverse myelitis 
or localized nerve tissue injury result in 
disturbed function of the sacral and 
sympathetic innervation to the bladder. 


Diminished or absent sensibility of the 
bladder to urinary distention results in 
acute, painless retention of urine. Dribbling 
occurs as an overflow phenomenon and is 
referred to as “paradoxical” incontinence. 

Catheterization of patients suffering 
from spinal cord injuries should not be 
done without specific indication. The 
patient ma} 7 go days or weeks without 
voluntary micturition but a state of 
automatic bladder contraction will develop 
sooner or later. Massage, stroking the 
thighs or application of the Crede maneuver 
to the distended bladder will facilitate its 
emptying. Infection subsequent to cathe- 
terization in such cases is especially com- 
mon and for this reason it should be avoided 
entirely or when done, strictest asepsis 
observed. 

Either as a result of external trauma or 
urethral or vesical instrumentation, hemor- 
rhage from the bladder wall or prostate 
may occur. Formation of large clots in the 
bladder may produce complete obstruction 
to the outflow of urine until they are 
evacuated. This may be effected through a 
large catheter or cystoscopic sheath and 
application of suction. Irrigation with a 
solution of boric acid and alum (15 grains 
to the ounce) is an effective hemostatic. In 
exceptional cases, transurethral or supra- 
pubic fulguration of the bleeding points 
may be necessary. 

NEUROGENIC LESIONS 

Intrinsic central nervous s} r stem dis- 
eases, apart from those resulting from 
trauma, cause retention of urine. Cord 
tumors, syringomyelia, myelitis and tabes 
dorsalis are frequently complicated by 
urinary retention. Recent advances have 
been made in demonstrating altered intra- 
vesical pressure and muscle tonus in such 
conditions by cystometric determinations. 

In tabes, one must take into account the 
fact that the patient is also in the age 
group characterized by prostatic hyper- 
trophjL Both conditions maj 7 be present 
and for this reason catheterization, with 
judicious emptying of the bladder and use 
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of antiseptic astringent irrigating solutions, 
is permissible. 

POSTOPERATIVE RETENTION 

Postoperative retention represents the 
most common form of reflex inhibition of 
urination. Individuals upon whom local 
anesthesia is used are seldom if ever 
troubled. In contrast, however, spinal or 
inhalation anesthesia is characteristically 
followed by acute retention in from 10 to 
50 per cent of all cases. 

Butureanu and Burghele* report a io 
per cent incidence of acute retention after 
573 spinal anesthesias, one-third of which 
were for lower abdominal or pelvic surgery. 
Jordan, 5 surveying a group of postopera- 
tive cases at the University Hospital, 
Philadelphia, notes an incidence of 19.3 per 
cent with retention following spinal, 12.5 
per cent after ether, and 27 per cent after 
nitrous oxide-ether anesthesia. 

Apparently, impulses which normally 
initiate the act of micturition are nullified 
by the anesthetic, resulting in interruption 
in the coordinated cycle of rhythmic 
bladder musculature contraction and sub- 
sequent relaxation of the sphincter. The 
failure of the bladder to heed Nature’s call 
with subsequent retention is similar to the 
production of constipation when the desire 
to defecate is repeatedly denied. Barrett® 
has made the interesting clinical observa- 
tion that if catheterization is done before 
the patient is unduly distended or at the 
first complaint of discomfort, two-thirds 
of such cases will be relieved without 
subsequent discomfort or danger. 

Routine postoperative catheterization 
should be avoided except in certain gjme- 
cological operations upon the vagina or 
perineum, where straining and pressure is 
contraindicated and where residual urine 
commonly predisposes to acute infection. 
Time honored conservative measures in- 
clude heat to the hypogastrium in the form 
of an electric pad, hot water bottle or 
stupes; the sound of running water; oral 
administration of strychnine or belladonna; 
subcutaneous injections of pituitrin, ergot 


or physostigmine; and methenamine intra- 
venously in 30 to 60 grain doses. Potassium 
acetate, 15 grains every half hour for 
eight doses, has been advocated by Jordan 
to relieve internal sphincter spasm. A warm 
enema may frequently initiate micturition. 

The average patient who has been sub- 
jected to surgery can easily go twelve to 
fourteen hours without catheterization. 
Some surgeons favor early and repeated 
catheterization while others absolutely 
forbid it. Hard and fast rules cannot be 
laid down but the patient should not be 
allowed to suffer unduly. In the absence of 
pain, catheterization is not indicated unless 
one fears anuria, and wishes to confirm 
such an impression. If strictest asepsis is 
observed, the procedure is innocuous. 
Curtis 7 reports on 1595 major operations 
in women, 34 per cent of whom required 
catheterization. In 275 instances where the 
procedure was done once or twice, none 
were infected; of 269 requiring relief of 
retention three times or more, 12 developed 
cystitis. Jordan’s statistics are less impres- 
sive, with 9 of 37 cases catheterized 
developing cystitis and one an epididymitis. 
Cases of severe fatal urosepsis have been 
reported by others following simple post- 
operative catheterization. 

As a prophylaxis against postcatheteriza- 
tion cystitis, germicidal solutions of silver 
nitrate, argyrol, protargol, neosilvol or 
acriflavine should be instilled into the 
bladder and urethra as the catheter is 
being withdrawn. We have found that if 
patients are urged to void while the catheter 
is in the bladder, they may force it out and 
continue with the urinary stream naturally. 
One may modify this technique by slowly 
withdrawing the catheter as the patient is 
told to void with similar gratifying results. 
The vicious inhibiting mechanism is thus 
broken and further mechanical withdrawal 
of urine is rendered unnecessary. 

OTHER REFLEX PHENOMENA 

Apart from reflex inhibition of urination 
after general or spinal anesthesia and from 
operations on the urethra, perineum or 
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rectum, essential sphincterospasm occurs ovarian cyst or retroverted gravid uterus 
in individuals with vegetative imbalance impacted in the pelvis have been reported 
or psychic conflicts. The desire to void as causes of complete urinary obstruction. 



Fig. 4. Cvstogrnm depicting the distended viscus 
which contained 2500 c c. of urine. (Courtesy 
Dr. S. R. Woodruff.) 

which has been denied by circumstance in a 
perfectly healthy individual may be fol- 
lowed by acute retention of urine. 

Hysteria, most often evident in women, 
may account for single or frequent attacks 
of retention. No organic pathology can be 
found in such cases even after thorough 
urologic investigation. WoodrufP recently 
saw a middle-aged woman with acute 
retention of over two liters of urine which 
could only be explained on the basis of 
hysteria (Figs. 4 and 5). Psychotherapy 
resulted in no further disturbance. A similar 
instance was seen by us in a woman who 
was eonsiderablv agitated bv business and 
familial problems. 

MISCELLANEOUS DISORDERS 

Gynecological conditioris may occasionally 
produce acute retention. Uterine fibroid, 


Fig. 5. Lateral view of patient in the acute reten- 
tion due to hysteria showing marked abdominal 
protuberance. An abdominal tumor had been 
suspected prior to catheterization. (Courtesy 
Dr. S. R. Woodruff.) 

Hematocolpos behind an imperforate hy- 
men, pelvic abscess, extreme procidentia, 
inflammatory edema of an urethral car- 
uncle or even excessive vaginal packing 
have led to complete mechanical obstruc- 
tion of urinary flow. Treatment is directed 
at correction of the cause, catheterization 
merely alleviating acute distress. 

Vesical or urethral calculi, by impinging 
upon the internal or external sphincters or 
becoming impacted in the urethra can 
completely block the outflow of urine 
(Figs. 6 and 7). Urethral calculi may be 
crushed and removed by foreign body 
forceps through the panendoscope or 
pushed back into the bladder and converted 
into vesical calculi. Occasional!}- the stone 
may become so impacted and imbedded in 
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inflammatory tissue as to warrant external 
urethrotomy. Vesical calculi may be 
removed by cystoscopy, litholopaxy or 
suprapubic cystotomy. 



Fig. 6. Roentgenogram showing shadow of large 
calculus. (Bandler and Hyams. Am. Jour. Surg., 
8: 836-841, 1930.) 


Rectal lesions are an indirect source of 
urinary dysfunction. Reflex inhibition has 
already been cited. Tumefaction or abscess 
formation in or about the lower rectal seg- 
ment can produce sufficient pressure upon 
the urethra to completely obstruct it. In 
radical abdominoperineal surgery, sym- 
pathetic or sacral nerve roots may be so 
damaged as to cause persistent urinary 
retention for weeks or months. 

Foreign bodies represent an infrequent 
source of urinary obstruction. Insertion of 
objects into the urethra for purposes of 
masturbation may result in their impaction 
in the channel. Rings, bands, or ligatures 
may be playfully placed about the penis 
only to produce edema, constriction, and 
in extreme cases, actual obstruction. Treat- 
ment depends on the nature of the offend- 
ing agent and the mechanical problem at 
hand. 

Drugs have been held accountable for a 
few cases of acute retention of urine. Among 


such offenders are belladonna, opium, and 
cantharides. Valentine and Fitzgerald 9 pre- 
sented instances of the deleterious effect of 
ephedrin when used in elderly asthmatics. 



Fjg. 7. Complete urographic study resulting from 
vesicorenai reflux of 6 per cent sodium iodide 
solution. This picture was made prior to complete 
removal of obstruction at internal vesical sphinc- 
ter. (Bandler and Hyams. Am. Jour. Surg., 8: 
836-841, 1930.) 

Sphincter spasm, pain and a desire to void 
out of all proportion to the quantity of 
urine in the bladder was noted, in addition 
to red blood cells, albumin and an increased 
number of epithelial cells in the urine. 

Ephedrin stimulates the sympathetic 
innervation to the sphincter. Systemic 
signs of toxicity are palpitation, restless- 
ness, gastric pains and giddiness. Removal 
of the drug is followed by subsidence of 
symptoms, while its resumption in sensitive 
cases causes exacerbation. Respect for such 
individual drug idiosyncrasies represents 
ideal therapeusis. 

CONCLUSION 

While acute retention of urine and its 
attendant discomfort represents the imme- 
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diate concern of both patient and physi- 
cian, the latter’s responsibility does not end 
after effecting symptomatic relief. One 
would be failing in his duty if he did not 
undertake the task of determining etiologi- 
cal factors involved. In some instances, the 
cause is readily apparent and needs no 
further study. On the other hand, urinary 
disturbance may represent the initial sign 
of potential or actual pathology. 

No attempt has been made to exhaus- 
tively enumerate the causes of retention, 
although the more common and some of 
the less common etiologic factors have been 
presented. Many of the therapeutic steps 
outlined may be carried out in office 
practice but in some instances hospitaliza- 
tion is desirable, if not imperative. 
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CIRCUMCISION: SIMPLIFIED ANATOMICAL TECHNIQUE* 

Richard Torpin, m.d. 

AUGUSTA, GA. 

T HE object of this paper is to describe Figure r. The point of a third forceps is 
an operation which has the advantage introduced between the foreskin and the 
of improving the esthetic results glans; by opening the forceps and rotating 


Fig. i. Fig. 2. Fig. 3. 



following circumcision. The technique is it on its longitudinal axis the adherent 
based upon sound anatomic principles, the mucosa is separated, as shown also in 
skin and the mucosa being approximated Figure 1. Then two incisions, a dorsal 
by the same ligatures used to ligate the slit and a lateral incision up to the dorsal 
three main arteries. arteries, dotted line in Figure 2, are made 

with scissors. The tip of the frenum is now 
technique grasped by forceps and the foreskin laid 

A mosquito forceps is attached to each open as shown in Figure 3. With a sharp 
side of the tip of the foreskin, as shown in point of the open scissors the mucosa and 

* From the department of Obstetrics and Gynecology, University of Georgia School of Medicine. Augusta, Georgia. 
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the overlying skin are punctured near the 
frenum at its junction with the glans; then 
an incision through the mucosa and the 
skin is made almost up to the dorsal artery 
on the same side, Figure 4. A like incision 
is then made on the opposite side. This 
leaves the foreskin attached at three points, 
each of which has skin, artery and mucosa; 
one of these is the frenum, Figure 5. These 
three bands of tissue are then firmly ligated 
with silk or linen as shown in Figure 5, and 
the foreskin excised distally leaving three 
tags of tissue which dry and separate with 
the ligatures in three or four days, Figure 6. 

The slight plication of the skin and the 
mucosa which takes place at the site of the 
ligatures keeps the cut surface of the skin 
and the mucosa in perfect apposition. 
Before cutting the ligatures short it is 
well to retract the skin at the intervening 
portions and then to tie into the nearest 
ligature any aberrant bleeding point. In 
the Norwegian American Hospital, where 
this procedure is now being used by obste- 
tricians and internes, considerably less 
postoperative hemorrhage has been noted. 

This technique is adapted to obstetric 
practice but is serviceable in older patients. 

The advantages of the operation are as 
follows: (1) no suturing used; (2) inexpen- 
sive ligature material, only a twenty inch 
strand of silk or linen; (3) few instruments, 
required; four mosquito forceps and a pair 
of scissors with one sharp and one dull 
point; (4) operation completed with- 
out assistance in three to five minutes; 
(5) hemostasis by vessel ligation; (6) ex- 


cellent approximation of skin to mucosa 
with less danger of infection; (7) the liga- 
tures need not be removed; they drop off 
with the dry tags of tissue in three or four 
da3's, and (8) office procedure with little 
fear of secondary hemorrhage. 

SUMMARY 

This illustrated paper describes a rapid 
technique for circumcision in infants. Only 
three or four mosquito forceps and a pair 
of scissors are used. Ligation of all arteries 
is done with linen, silk or catgut and the 
skin is approximated to the mucosa with- 
out the use of suturing. 
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PHYMOSIS AND PARAPHYMOSIS; CIRCUMCISION; 
DORSAL SLIT; CONSTRICTION OF MALE MEATUS 

Enr.AU G. Bau.lnolr, i .a.c.s., m.d., Omar F. Elder, m.d. and 
Harold l\ McDonald, m.d. 

ATLANTA, OA. 


I’HVMOSJS AND I’AUAJ'HVMOSIS 

P HYMOSIS is a constriction of the 
male meatus in which the prepuce can 
not readily bo retracted bach over the 
plans penis. Mild phymnsis rarely gives 
trouble and the individual may not seek 
correction unless for hygienic reasons. 
Marked phymnsis or one in which the 
prepuce cannot be retracted is more likely 
to present complications such as retained 
prepuciai secretion, balanitis, benign or 
specific ulcers, herpes, papillomata, etc. 

Treatment. The treatment of phymosis 
depends upon the character and severity 
of the complications present. Phymosis 
uncomplicated by infection is best treated 
by circumcision. Even in the presence of 
papillomata or simple balanitis circumci- 
sion may be done. In removing the prepuce 
papillomata should be removed also if 
they arc in the area to be removed and 
may be cither fulgurated or cut olf at 
the base if they are in the area not to be 
removed. 

Parapbymosis. Upon forcible retraction 
of a marked phymosis, and in some infec- 
tions or in case of trauma in the presence 
of a normally retracted prepuce, para- 
phymosis may result. 

Treatment. A simple method often suc- 
cessful in reducing para phymosis is pres- 
sure over the swollen part by wrapping a 
towel or cloth around the penis and grasp- 
ing it in the hand. Firm pressure usually 
will reduce the edema sufficiently to allow 
the constriction to be pulled back over the 
glans. Occasionally it is necessary to divide 
the constricting bands by incision back of 
the glans. Novocain one per cent is injected 
and the bands divided. Later circumcision 
is advisable. 

17 


CIRCUMCISION 

Circumcision is carried out under novo- 
cain anesthesia in all except young children. 

Technique. One per cent novocain solu- 
tion is injected into the subcutaneous area 
about one-half to two-thirds the way from 
the glans to the base of the penis. By mak- 
ing a very quick puncture at the first site 
of injection and injecting ahead of the 
needle, the injection of novocain can be 
painlessly done. Other injections are made 
to complete the circle around the penis 
always introducing the needle into an area 
already anesthetized by a previous injec- 
tion. Another circle of anesthesia is made 
in a similar manner just back of the corona. 
When the prepuce cannot be retracted sev- 
eral punctures may be necessary in the skin 
above the glans to allow an incision in the 
edge of the prepuce to permit its retraction. 
After anesthesia is complete the prepuce is 
drawn forward over the glans and a long 
straight clamp is applied at an exact point 
on the skin which is just back of the corona 
when the prepuce is not drawn forward. 
The inner part of the prepuce is also drawn 
tightly through this clamp taking care not 
to include the glans. The distal portion is 
cut off with a knife and the clamp removed. 
If the clamp has been properly applied 
the removal of more tissue will not be re- 
quired. If necessary to trim away more 
tissue this may be done with scissors. The 
mucous membrane should be left about 
J .t to inch back of the corona. AH bleed- 
ing vessels arc caught and tied with fine 
catgut. It is important to tie ail vessels and 
even oozing points. The edges of the skin 
and mucous membrane are then sutured 
together using a fine 00, ten to twenty day 
chromic catgut in a continuous suture. The 
4 
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stitches are placed close to each other and 
care is taken not to draw the edges too 
tightly together. Since there is usually more 



Fig. i. Circumcision: a, clamp in place before removal 
of prepuce; n, after suture. 


skin than mucous membrane it is impor- 
tant to measure the unsutured part from 
time to time so as to make the skin and 
mucous membrane come out even, at times 
taking the stiches further apart in the skin 
to make up for this difference. Experience 
has shown that there are less pain and pain- 
ful erections after suturing in this manner 
than after the usual interrupted suture. 
The cosmetic result a H orded is better and 
healing is prompt. A creamy paste of bis- 
muth salicylate in mineral oil is applied and 
held in place with a bandage which is re- 
placed in three days. The patient should 
exercise care not to wet the bandage. Usu- 
ally the dressing is finally removed in a 
week or ten days. Tendency to infection or 
other untoward results have not been noted 
in over twenty years use of this technique. 

DORSAL SLIT 

In the event of a phymosis complicated 
by chancroidal or other infection severe 


enough to make circumcision not advisable 
a dorsal slit (Fig. 2) should be done to 
facilitate treatment of the infection. This 



Fig. 2. Dorsal slit; a, incision through prepuce over 
grooved director; n, trimming away flap on each 
side; c, suture with continuous suture. 


is done under novocain one per cent in- 
jected along the prepuce and down to the 
undersurface of the prepuce. A grooved 
director as a guide allows the incision to be 
made without danger of injury to the glans 
penis. The incision is made on the dorsal 
side and extended back behind the corona. 
Removal of a flap on each side at this time 
makes treatment easier and also facilitates 
or makes unnecessary circumcision later. 
The edges should be fulgurated in the pres- 
ence of a chancroidal or other infection, 
otherwise the edges are sutured with inter- 
rupted or continuous stitches. After the 
infection has cleared circumcision should 
be done. 

CONSTRICTION OF THE MALE MEATUS 

A narrow meatus is the cause of many 
disorders of the urethra and prostate. 
Non-specific urethrititis, irritation in the 
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uals in need of circumcision undoubtedly 
are more likely to contract syphilis and 
chancroidal infection than are the circum- 
cised. Cancer of the penis is practically 
never seen except in men who are in need of 
circumcision and especially is it likely to 
arise when the foreskin is adherent to the 
glans penis. 

Phymosis which develops secondarily to 
chancroidal infection may result in exten- 
sive destruction of the penis because of the 
difficulty in applying treatment. 


The average doctor does not regard a 
small meatus as a matter of much concern. 
Yet it is often the unsuspected cause of 
non-specific urethritis, irritation of the 
deep urethra, disorders of the sexual func- 
tion, prolonged gonorrheal infection, and 
other complaints. 

Meatotomy with sutures to control 
hemorrhage and hasten healing gives better 
results than meatotomy as ordinarily 
done. 



URETHRAL CARUNCLE* 

Edward L. Kickham, m.d., f.a.c.s. 

Instructor, Department of Gynecology, Tufts College Medical School; Visiting Surgeon, Gynecological and 

Obstetrical Service, Carney I lospital 

BOSTON 


U RETHRAL caruncle or vascular 
tumor of the meatus is the most 
common neoplasm of the urethra 
and was first described by Samuel Sharp 
in 1750, who said, “Small excrescences may 
occasion violent disorders in so tender an 
organ as the urethra.” It is known by 
various other terms such as granuloma, 
papilloma, angioma and irritable caruncle. 

ANATOMY 

The growth practically always appears 
on the lower half of the meatus, is florid or 
dusk}' red in color, and is attached to the 
urethral margin by either a pedicle or a 
broad base which may extend into the 
canal. The appearance varies from flat and 
rugose and slightly elevated to a narrow 
tumor with a pedicle and a sharp crenated 
edge, standing out from the urethra and 
compressed by the nymphae. It is usually 
single, but occasionally there may be two 
or more. 

HISTOLOGY 

It is essentially a vascular growth and 
Skene, who made a special stud}' of ure- 
thral neoplasms, applied the term papillary 
polypoid angioma and described it as a 
“bunch of dilated capillaries set in moder- 
ately dense stroma of connective tissue, 
covered with mucous membrane which 
has the usual pavement epithelium.” The 
presence of any unusual number of nerve 
fibres or unusual arrangement of nerve 
endings has not been satisfactorily demon- 
strated although many believe they are 
well supplied with nerve tissue which ac- 
counts in some measure for their extreme 
sensitiveness. 


ETIOLOGY 

The exact cause is not known. It may 
occur at any age. It is most common just 
before, during or immediately after the 
menopause and it is more frequently seen 
in multiparae. In young women gonorrheal 
urethritis is thought to be a causative fac- 
tor, as is inflammation of Skene’s ducts. In 
older women chronic cystitis, cystocele 
and urethrocele are thought to cause the 
condition. 

DIAGNOSIS 

The diagnosis is usually made by inspec- 
tion or examination and is obvious. Occa- 
sionally the condition is so sensitive that 
complete examination is not possible and 
this in itself is a point in favor of the pres- 
ence of a caruncle. 

Differential Diagnosis. Urethral car- 
uncle must be distinguished from several 
conditions found in this region, although 
the differentiation is usually not very diffi- 
cult. Urethral polypi which are usually 
much less sensitive and most often are 
attached higher in the urethra may at 
times be confused with caruncle. Prolapse 
of the urethra is another condition which 
occurs in this region, but the principal 
point of difference is that the prolapse 
involves the entire circumference of the 
meatus while the caruncle is most always 
on the lower half and a small part of that. 
Inflammation of Skene’s ducts usually does 
not cause painful micturition which is an 
almost constant symptom of caruncle. 
Also, the gland openings can usually be 
seen and pus may be expressed from them. 
Cancer at this point is very rare, but patho- 
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logical examination of the excised tumor 
will assure the diagnosis and proper fol- 
low-up treatment may be instituted with- 
out any harm having been done either by 
trauma or delay. 

CLINICAL HISTORY 

The principal symptom is pain. It may 
take the form of painful micturition, either 
slight or severe. Dyspareunia is a common 
symptom, with consequent upset of the 
nervous system. Pressure on walking or 
sitting and especially pressure from cloth- 
ing or sanitary pads are frequent com- 
plaints. Occasionally, retention of urine for 
long periods is noted and this is brought on 
gradually b}' the individual in her attempt 
to avoid painful micturition. Hemorrhages 
may occur when the vessels are near the 
surface and these may vary from slight 
staining to bleeding of alarming propor- 
tions, especially when they are recurrent. 
In extreme cases the constant pain and 
discomfort may cause irritableness, de- 
spondency, loss of appetite, loss of weight, 
loss of sleep and sometimes leads to severe 
nervous upsets, the cause of which is many 
times completely overlooked. Frequency of 
micturition without pain is found in the 
occasional case but to be without pain is 
very rare. 

TREATMENT 

Various forms of treatment have been 
used with varied success. One author advo- 
cates the removal of the tumor with a 
scissors and suturing the base. He contends 
that removal by cautery is unreliable, 
causes unnecessary destruction of tissue 
and promotes the formation of uncon- 
trollable scar tissue. Another maintains 
that the procedure should be entirely surgi- 
cal, with free excision of the entire base and 
the wound closed with sutures. Still an- 
other is of the opinion that simple excision 
is followed by a large percentage of recur- 
rences and that removal by a small tip 
cautery is followed by the largest propor- 
tion of permanent cures. Kelly advises 


complete extirpation, preferably by electro- 
dessication or electrocoagulation of the 
base. The treatment we advise and have 
found to be uniform!}' successful in uncom- 
plicated cases is a combination of both 
surgical excision and the cautery. 

Technique. Under surgical anesthesia a 
semicircular incision is made along the 
margin of the meatus about the tumor. We 
make sure that this incision is wide enough 
to include the base of the tumor and deep 
enough to include the full thickness of the 
mucous membrane. The growth is then 
excised and the base is coagulated with a 
fine tip cautery. Very rarely are sutures 
used in the entire procedure, although they 
may be used at the angles for approxima- 
tion of the cut edges. Care must be exer- 
cised in the use of the cautery in order to 
avoid injuring the surface epithelium 
thereby causing a troublesome scar. If 
the cautery is confined to the base of the 
tumor which is below the mucous mem- 
brane, the surface pavement epithelium 
will heal uneventfully and recurrence is 
rare. 

PROGNOSIS 

The prognosis is not always hopeful, 
especially in recurrent cases. Many of these 
tumors are ver} r stubborn and reformation 
is likely to occur with the consequent de- 
formity of the orifice by repeated partial 
operations. In primary cases, with com- 
plete excision and cauterization of the base 
the cure is complete in practically every 
case in our experience. 

SUMMARY 

4 

First, I would again call attention to the 
frequency of the condition, especially in 
women of middle age or older; 

Secondly, to the necessity for inspection 
and examination of patients who complain 
of urinary symptoms; and 

Thirdly, to the importance of surgical 
treatment in the beginning, as the chance 
of cure with palliative treatment is slight. 
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I AM presenting, ns a preliminary report, 
the results obtained bv treating a num- 
ber of cases of chronic and acute spe- 
cific urethritis, both with and without joint 
involvement, with large doses of the gonor- 
rheal vaccine supplied by the Department 
of Health, New York City, regulated ac- 
cording to individual reaction, in concen- 
trations of one to five billion gonococci per 
cubic centimeter. 1 believe that the bene- 
ficial end-result is due to a sufficient dose 
to produce a bacterial protein shock, which 
is probably specific and not necessarily due 
to the specific organisms. The city vaccine 
contains seven strains (Torcy) of organisms 
and hence seven types of bacterial protein, 
and the massive dosage of these varying 
proteins or the combination of the organ- 
isms and their proteins may account for the 
more satisfactory results as opposed to 
those obtained by non-specific proteins 
such as milk or proprietary preparations. 

How immunity is produced by the vac- 
cine is a disputed question. It has been 
known for some time that the histiocytic 
elements in the skin can be stimulated both 
by specific and non-specific proteins. In 
the vaccine we may have a soluble specific 
protein that is directly and to all appear- 
ances easily engulfed by the histiocytic 
cells. The result is the formation of a spe- 
cific antibody which is available to battle 
the infection produced by the gonococcus, 
regardless of the part of the body in which 
it may localize. This specific antibody ac- 
cumulation is amply demonstrated by the 
complement fixation test for gonorrhea. 
Generally, in the first stages of the infec- 
tion, the complement fixation reaction may 
be negative but after the disease has run 


its course, either treated or untreated, the 
complement fixation test may be positive. 

Up to the present time, no literature or 
data are available on the treatment of 
gonorrhea by massive dosage of gonococcus 
vaccine. The vaccine is distributed in a 
concentration of five billion gonococci per 
cubic centimeter by demand, and the dos- 
age is determined by the physician making 
the request. 

About five years ago, the use of gonococ- 
cus vaccine intradcrmallv in concentrations 
of 250,000,000 per c.c. in cases of specific 
urethritis was started in the Genito-Urinary 
Clinic at the Harlem Hospital. The initial 
dose was o.to c.c., increasing to 0.50 c.c., 
never any higher. The results were negligi- 
ble. At the present time, concentrations of 
250,000,000 gonococci per c.c. are used 
intravenously at this clinic for the treat- 
ment of acute epididymitis; 0.125 c.c. are 
given as an initial dose, and is followed by 
0.25 and 0.50 respectively at weekly inter- 
vals. They report that within from one to 
three hours after the injection of the vac- 
cine the patient has chills, temperature and 
general malaise. The epididymitis subsides 
satisfactorily by this method of treatment. 

In the out-patient department of our 
clinic at Gouveneur Hospital, many chronic 
discharging patients had been treated by 
the recognized methods for many months 
without success. Several of these cases 
were given an initial dose of 0.2 c.c. of the 
five billion concentration of the City gonor- 
rheal vaccine subcutaneously in alternate 
thighs. Each injection was increased by 
sufficient dosage twice each week until 
a considerable reaction accompanied by 
chills and fever was obtained. It was noted 
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that the initial dose of 0.2 c.c. produced 
erythematous areas which varied in extent 
with each individual, but generally speak- 
ing, when the dosage had reached 1 c.c. and 
above, there was no increase of the size 
of the area of erythema, although there 
seemed to be an involvement of the deeper 
structures, judging from increased tense- 
ness. This was further evidenced by heat, 
tenderness, and a red blotching discolora- 
tion at the site of injection. 

These larger doses proved to be some- 
what disabling for a period of one to four 
days. The initial reaction occurred from 
three to six hours after the injection. The 
patient complained of hypersensitivity to 
extraneous objects such as clothing, and an 
intense itching of the skin area involved. 
Immediately upon getting the “major 
shock” manifested by temperature from 
102°-I04°; headache, chills and general 
malaise, the patient noted cessation of the 
discharge twelve to twenty-four hours 
later. It may be that the temperature pro- 
duced attenuates the gonococcus in a man- 
ner similar to the various forms of heat 
therapy now in vogue. The urine became 
clear in both glasses, with only an occa- 
sional shred in the first one. After the dis- 
charge ceased, there was no continuation 
of the morning drop. It has been a question 
in my mind whether the long continued 
morning drop might not be the result of 
the frequent self-administered instillations, 
giving rise to a chemical and secondary 
urethritis. In conjunction with this treat- 
ment, we have prescribed routinely acri- 
llavine 1 15000 dilution as a hand injection 
for the patient. No other medication was 
used. 

DISCUSSION 

Twenty-eight cases of gonorrheal ure- 
thritis are presented which were treated by 
means of varying doses of gonorrheal vac- 
cine. This procedure was instituted in an 
effort to cure the large number of chronic 
discharging cases of long standing which 
did not respond to the ordinary methods of 
treatment. In this group (Table 1), how- 


ever, are included several cases of specific 
urethritis who came under our observation 
at the end of the usual incubation period. 
These acute cases demonstrate the effec- 
tiveness of the vaccine therapy early in the 
course of the disease. Because of the types 
of patients treated and because of the long- 
standing practice of prescribing some type 
of medication for the urethra, it was 
thought advisable, merely for uniformity 
of results, that the patient be given a bland 
and rather innocuous solution for self- 
instillation. This was neutral acriflavine in 
dilution of 1 : 5000 for use once each day. 
This proved effective in preventing the 
patient from obtaining more drastic medi- 
cation elsewhere. For purposes of com- 
parison and control, another group of 
cases treated with various instillations are 
included in Table 11, and in Table in a 
group treated with vaccine alone. 

It is my belief that the rather startling 
results obtained in this series were due to 
the various bacterial proteins found in the 
vaccine and not to the specific organisms. 
I have no way of proving this statement. 

The largest single injection of vaccine 
given in this series, which caused the 
“major shock” was 11 c.c., and this pa- 
tient (No. 10 in the table) received a total 
of 64.5 c.c of vaccine. Prior to the institu- 
tion of vaccine therapy, the patient had 
lost forty-five pounds in weight, and being 
of slender build, he offered a pathetic pic- 
ture. The chronicitv of this case had be- 
come so desperate and the discharge prior 
to the vaccine shock so profuse that it was 
thought that a stricture of the urethra had 
developed but careful calibration of the 
canal revealed no constriction of the ure- 
thra. Shorth r after the discharge ceased at 
the end of seventy-seven days, he gained 
twenty-seven pounds. The urine became 
perfectly clear with only an occasional 
shred, and there has been no recurrence of 
the previous manifestations. It is striking 
that in all of these 28 cases, once having 
secured a true bacterial protein shock, the 
annoying and chronic morning discharge 
which had persisted under the ordinary 

































































































































































TABLE I ( Continued ) 


New* Series Vol. XXXVI, No. 


Drummond — Specific Urethritis 


American Journal of Surgery 


183 


2 

>> 

X 

n 

Dis- 

charged 

4J 

£ 

clinic 
after 5 
weeks of 
discharge. 
After 6 

cc vac- 
cine re- 
ceived 
typical 
shock. 

Dis- 
charge 
dis- 
appeared 
as like- 
wise did 
the cpi- 
dymitis. 

m 

6 days 

Dis- 

charged 

Shock 
sufli- 
cient to 
stop dis- 
charge, 
Only t.2 
cc vac- 
cine. 

N 

>> 

n 

Dis- 

charged 

! Discharge 

ceased 
before 
urine 
cleared. 
Urine re- 
mained 
hazy for 

1 1 days 
before 
clearing 
after last 
dose of 
vaccine. 

! 

- 

>» 

r-i 

Dis- 

charged 

I fere again 

discharge 
ceased 
before 
urine 
became 
clear. 
Major 
shock oc- 
curred 
with an 
addition- 
al 1 cc 
(2nd) and 
urine 
cleared. 

C 

>> 

£ 

N 

tv 

a 

ifi 

u 

1 « 

g’S 

>> 

"3 

tv 

y 

ordinary 
methods 
without 
! results. 
Dis- 
charge 
profuse, 
u rinc 
cloudy 
with 
shreds. 
After 
major 
shock 
discharge 
watery 
and 
ceased. 
Urine 
hazy 
then 
clear. 

O 

tft 

>> 

ri 

“3 

'A 

Under 

observation 

With 3 cc 

temp. 

102 0 gen- 
eral dis- 
ability. 

4 cc. ma- 
jor 

shock. 

No symp- 
toms for 
10 days. 
Then re- 
current 
discharge 
cloudy 
urine, 4 .$ 
cc vac- 
cine pro- 
duced 
major 
reaction. 
In bed 3 
days. 
Temp. 

104 dis- 
charge 
ceased. 
Admits 
use of 
pepper 
and vine- 
gar 10 
days be- 
fore. 

X 

cl 

*o 

X 

0 

-a 

a 

fc£ 

u 

t ei 
yj JZ 

0 0 

“3 

days of 
troat- 
nientclsc- 
where 
mainly 
auto in- 
stilla- 
tions. 
When 
seen dis- 
charge 
profuse, 
thick 
yellow. 
Joint in- 
volve- 
ment. 
Calcium 
glucon- 
ate 10 per 
cent. 

rv 

>> 

Dis- 

charged 

Treated | 

Bellevue 
before 
admis- 
sion for 
acute cpi- 
dymitis. 
Treutcd 
here with 
calcium 
glucon- 
ate 10 

per cent 
and in- 
stillations 
without 
benefit. 
Treated 

33 days 

before 

vaccine 

therapy 

was 

started. 

vo 

0* 

>1 

*3 

Dis- 

charged 

Severe re- | 

action 

following 

1 cc in- 
jection. 
(Herpes, 
chills, 
fever — 
104, in 
bed 4 
days.) 
Also un- 
dergoing 
treat- 
ment for 
lues. 

i 

! 

« 

>> 

«s 

*3 

V\ 

n 

Dis- 

charged 

Smear on 1 

admis- 
sion was 
doubtful. 
Positive 

7 days 
after ini- 
tial visit. 
Treated 
by ordi- 
nary 
methods 
1st 20 
days. 


er 

>i 

d 

O 

Dis- 

charged 

Tliick ycl- I 

low 

chronic, 
discharge 
treated 
with in- 
stillations 
and sy- 
ringe by 
patient 

30 days. 
Had 

knee and 
right 
shoulder 
involve- 
ment. 

n 

k 

>» 

d 

N 

Under 

observation 

Patient 1 

had in- 
tercourse 
several 
times 
during 
treat- 
ment. 


Sfl 

>1 

-5 

tv 

Dis- 

charged 

-S 

d 

testicle 
relieved 
by cal- 
cium glu- 
conate 10 
per cent. 
Had in- 
guinal 
swelling. 
Frci test 
negative. 
Had re- 
current 
discharge 
which 
cleared 
after 
major 
shock of 

3 cc 

vaccine. 



C 


0 



*5 

£ 

> 

CJ 

".£ 


>5 

a ^ 


.Xu- u 



“O y 

E « 

u 

a 

e 0 «-> 

£-=•>5 


VO 

D-~ 

es 

* tr. > 


< 

a 




0 ; 

V. 




y * 

S 




>» a 





d 3» 

u 



U 

-a C 

c 




. 55 





< — , j- 

*— 









1 - .E 


«r 



a “ 

*y 

b 


a 


5 


y 

^ Tj 

y 

r 

vJ 

z 

O 






1937 




New Series Voe. XXXVI, No. i 


DrUmillOnd Specific Urethritis American Journal of Surgery I 85 


methods has not been found, with a single 
exception. 

Patient No. 8 had one of the most per- 
sistent and devastating cases of gonorrhea 
that has come under my observation. He 
had had a discharge for forty-two days 
before coming to the clinic. He was pale, 
decidedly underweight, and suffering from 
multiple joint pains. There was an almost 
continuous flow of thick yellow discharge. 
He received his “major shock” after a 
dosage of 7 c.c. of vaccine or a total of 
51 c.c. He has been followed for approxi- 
mately three months since and there has 
been no recurrence of the joint pain or dis- 
charge. The urine is clear. 

Cases Nos. 2 and 7 had acute epididymi- 
tis when they applied to the clinic for treat- 
ment. The only case of acute epididymitis 
which developed in any patient while under 
treatment was No. 14, which can be at- 
tributed directly to the over-zealous ad- 
ministration of a remedy purchased outside 
the clinic. 

The one case of recurrent discharge is 
patient No. 9, and he received, before defi- 
nite improvement resulted, three “major 
protein shocks”; the first with 3 c.c., the 
second with 4 c.c., and the third with 
4.5 c.c. of vaccine. The discharge ceased 
after the 3 c.c. injection, but the urine re- 
mained cloudy. The urine became clear 
after the 4.5 c.c. injection, and the thin 
recurrent discharge disappeared. Question- 
ing revealed that in the interum between 
the first cessation of the discharge and the 
last, he had partaken of a rather large 
amount of spiced vinegar. 

It will be noted that those patients who 
came in at the end of the incubation period 
with discharge required comparatively 
small doses of vaccine to secure the “major 
shock,” and that in but one of these cases 
has there been a recurrence of discharge. In 
cases Nos. 1, 2, 6, and 13 the average dura- 
tion of discharge after vaccine therapy was 
7.7 days; and in case No. 6, it was only 
four days. The economic factor here is of 
importance, at least to the patient. 

Another thing which is revealed by this 
series of cases is that, usually, the discharge 


stops before the urine clears, although in 
some cases the urine and discharge stop 
simultaneously. In those cases where the 
urine remains hazy and the discharge has 
ceased, a second prophylactic dose of vac- 
cine is necessary, which may be the same 
or slightly larger than the initial one used 
to secure the “major shock.” The urine 
usually clears after the second shock. 

The quantity of vaccine tolerated before 
the bacterial protein shock occurs, varies 
with each patient. Further experiments 
have shown that having once received the 
shock with a given dose, if it is necessary to 
repeat the injection, a second shock is in- 
variably experienced by injection of the 
same amount of vaccine, or an increase in 
dosage limited to only tenths of a cubic 
centimeter. In the acute type of case, far 
smaller dosage is required to secure the 
“major shock” than in the latter stages 
of the disease. I believe that our previous 
failure with gonorrheal vaccine has been 
largely due to our timidity in giving ade- 
quate dosages. My experience leads me to 
believe that similar results may be obtained 
by the intravenous administration of the 
vaccine if the amount is increased suffi- 
ciently to produce a maximum reaction. * 

In no case have we experienced any com- 
plications such as abscesses at the site of 
the injection. It has been our practice to 
give the injection in alternate thighs, and 
it is less disabling if injected in the mid- 
anterior region of the thigh. On one or two 
occasions, the reaction has been severe 
enough to cause marked swelling of the 
thigh. 

When the “major shock” is experienced, 
it is accompanied by two or three days of 
more or less disability. However, despite 
the reaction, these patients appreciate the 
disappearance of the profuse chronic dis- 
charge and subsidence of symptoms which 
in some instances have persisted for ninety 
days, as well as their improved physical 
condition. They feel that any reaction and 
disability is far outweighed by the final 
result. 

I believe that in the treatment of gonor- 
rhea we must never lose sight of the fact 
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that it is a general systemic disease, just as 
is any bacterial invading disease. When 
treating gonorrhea, we are apt to focus our 
attention on the urethra, and Jose sight of 
the fact that we are treating a general 
condition. 

CONCLUSIONS 

1. There are presented 28 eases of spe- 
cific urethritis effectively treated with mas- 
sive doses of gonorrheal vaccine. 

2. The evidence seems to show that each 
patient builds up an antibody immunity 
during the course of his disease, 

3. Consequently, patients longer in the 
course of their disease require larger doses 
of the vaccine to secure the described bac- 
terial protein shock. 

4. Patients seen at the close of their 
incubation period require far smaller doses 
to secure a satisfactory result. 

5. The author believes that the results 
are obtained from the bacterial protein 


and their antibodies rather than from the 
microorganisms. 

6 . The success of this treatment depends 
upon the judgment of the physician, whose 
experience is gained by the observation of 
a large number of patients. 
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T HERE has been a notable decrease in 
the incidence and severity of stricture 
of the urethra in the past few decades, 
particularly of the inflammatory type. On 
the other hand, owing to the hazards ol our 
more complex existence, traumatic stric- 
tures have increased. The grave sequels 
seen in former years have been reduced, 
due to a better knowledge of urethritis and 
injuries of the urethra, improved diagnostic 
measures and more conservative treatment. 
However, it is not uncommon in practice 
and the more severe types are still compara- 
tively frequent in our municipal clinics and 
hospitals. With improved prophylactic 
measures and the routine roentgenographic 
delineation of the urethra and its adnexa, 
further progress is inevitable. 

Stricture of the urethra is an abnormal 
narrowing or loss of dilatability of the 
urethral lumen. It may occur in either sex, 
but is more serious in the male. It is difficult 
to say just what constitutes an atypical 
reduction in the caliber of the canal, for 
the normal areas of narrowing may be 
markedly accentuated without causing 
urinary disturbance unless infection takes 
place, a small calculus becomes lodged in 
the urethra, or the introduction of large 
sized instruments is necessary (Fig. i). 

They may be temporary or permanent, 
and the accepted classification is as follows: 


Spasmodic; 

Congenital; 


Acquired 


/Traumatic 

(Inflammatory. 


For the diagnosis and treatment of the 
varied types of stricture, urethrocysto- 
graphy, the roentgenographic delineation 


of the urethra and bladder with the use of 
an innocuous contrast medium is invalu- 
able, either used alone or as a complement 
to other methods. It gives a visual demon- 
stration of chronic pathological lesions of 
the urethra and its adnexa. Temporary or 
permanent narrowings and their differ- 
entiation from other lesions can be defined 
with clearness; while instrumental inves- 
tigations serve to locate and determine the 
extent, number and size of the areas of con- 
striction, they fail to give the informa- 
tion as accurately and completely as 
urethrocystography . Cystourethroscopic ex- 
amination shows surface changes in the 
urethra, but urethrocystography also de- 
lineates subsurface changes of the urethra, 
glandular adnexa and the bladder. This 
simple and practical diagnostic proce- 
dure has been described in a previous 
communication. 

Spasmodic stricture is due to spasm of 
the investing muscles rather than organic 
change. It may be caused by acute or 
chronic inflammation of the prostatic 
urethra, nervousness of the patient or 
rough instrumentation (Fig. 2). It is often 
associated with inflammatory stricture, 
particularly when the prostatic portion is 
affected. It may be diagnosed by instru- 
mental methods similar to those used to 
determine other types, or by urethrocysto- 
graphy. The treatment is based on removal 
of the underlying cause. Palliative measures 
consist of local application of heat, seda- 
tives and anti-spasmodics and catheteriza- 
tion if necessary, for the prevention of an 
overdistended bladder. 

Congenital constriction at the meatus is 
more frequent than any other type. It is 
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seen in individuals with otherwise normal 
urethras or may be associated with con- 
genital abnormalities such as hypospadias, 



Fig. i. Schematic drawing of the urethra showing 
normal points of narrowing and most frequent sites 
of constriction. 


etc. The extent and depth of the mental 
stricture is determined by passing a blunt 
pointed probe, with its tip on the urethral 
floor, beyond the constricted zone, noting 
any irregularities with the tip of the instru- 
ment as it is withdrawn in a vertical posi- 
tion. Dilatation is of no avail; meatotomy 
by simple incision or by the method of 
Ballenger and Elder gives permanent relief. 

Congenital stricture of the urethra is 
infrequent. It occurs as a fold of mucous 
membrane between the meatus and bulbous 
portion (Fig. 3), or as a valvular or band- 
like type in the prostatic urethra. The 
diagnosis is best made with the cystoure- 
throscope. The more routine use of cysto- 
urethroscopy in recent years, has served to 


demonstrate a relatively increased number 
of these lesions. Treatment consists of 
endoscopic destruction of the bands either 
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Fig. 2 , Spasmodic stricture at bulbomembrnnous 
junction; urethrocystogram shows no evidence of 
abnormality. 

with the Bugbee or the author’s type of 
electrode. 

Obstruction due to the injudicious use of 
some type of corroding chemical or anti- 
septic is comparatively rare. The entire 
canal is never involved, normal areas of 
mucosa alternate with those of scar tissue. 
No instrumentation is attempted during 
the active stage; sedative and demulcent 
injections are administered until the reac- 
tion subsides. The extent of the injury may 
then be determined by instrumental and 
urethrocystographic examination. The fur- 
ther treatment is essentially the same as 
for injuries of the urethra. 

Traumatic strictures are caused by an 
internal or external injury to the urethra. 
Constriction usually begins as soon as 
healing takes place with the early forma- 
tion, at times, of dense cicatricial tissue. 
Complete occlusion is rare and only de- 
velops when there is an opening in the 
urethra proximal to the obstruction. Such 
occlusion is usually^ single as opposed to the 
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multiple type of inflammatory origin, and 
is most frequent in the membranous and 
bulbous portions of the urethra (Fig. 4). 
They may follow unskillful instrumentation 
with sounds, eystoseopes, etc., <Fig. 5} 
particularly when an anesthetic is used; or 
may develop after punch operations or 
transurethral resections where the caliber 
of the instrument is disproportionate to the 
size of the canal. In some of those patients 
with persistent urinary disturbance follow- 
ing instrumentation or transurethral resec- 
tion for enlarged prostate, we have found 
bands of fibrous tissue extending between 
the lateral lobes or bridging the internal 
sphincter which either interfere with the 
egress of urine or serve to prolong the 
urinary disturbance unless promptly de- 
stroyed. A calculus may become pocketed 
behind the area of constriction and increase 
to such an enormous size as to cause com- 
plete obstruction. Two eases were seen and 
operated on my service at Gouverneur 
Hospital during the past year. External 
violence to the urethra from falling astride 
objects, bullet wounds or injuries to the 
pelvis may result in lacerations or complete 
rupture of the canal with the formation of 
subsequent scar tissue (Figs. 6 and 

Every traumatized urethra should be 
examined carefully, for any injury, slight 
or severe, may eventuate in a stricture 
without giving preliminary manifestation 
of urinary disturbance or obstruction. The 
site and extent of the constriction in 
relationship to the lumen of the canal is 
determined by instrumental and urethroeys- 
tographie examinations. Early diagnosis is 
essential and prolonged dilatation should 
be carried out to forestall, if possible, the 
formation of cicatricial tissue. If dilatation 
is unsuccessful, as it so frequently is in 
traumatic strictures, incision by internal 
or external urethrotomy or resection by the 
O.hot or M cGowan methods should he 
tvrformeu. 

Of the acquired types, inflammatory 
strictures are most common and usually 
due t“ gonorrhea. They may be large or 
small, and ma\ or may n • - 1 be permeable 


to whips or even iiliiorms. That these 
constrictions tire not caused by the inflam- 
matory process per se is shown that with 
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the proper treatment of acute urethritis, 
there is a decreased tendency to the devel- 
opment of dense sear tissue; and is con- 
firmed by the fact that in recent years, 
with earlier and milder remedial measures, 
there has been a distinct decrease in their 
number. They develop slowly, rarely before 
the first year following the initial infection, 
and may appear ten to twenty-five years 
later. The bulbous and particularly the 
buibomembranous areas are far more 
prone to constriction than the pendulous 
portion, although any part of the canal 
may be affected ' Figs. 8 and 9*. Contraction 
takes place more slowly and to a lesser 
degree in the pendulous urethra than in the 
buibomembranous region. Bar-like eleva- 
tions or contractures of the vesical neck 


may occur as terminal cicatricial changes of 
hyperplasia of the glandular structures at 
the ve" seal lip, and clinically, mav simulate 
hypertrophy' of the prostate. 

A large or small caliber stricture may 
exist for a considerable length of time 
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without causing characteristic symptoms. 
The diagnosis is based on what has been 
termed by Guyon as “urethral history” of 



Fig. 4. Traumatic stricture; atresia of pendulous 
urethra. 


the case. The history may reveal a previous 
chancre or chancroid, injury or attacks of 
acute or chronic urethritis. On inspection 
and palpation, there may be evidence of 
tuberculosis or neoplasm. A stricture of the 
anterior urethra, if nodular, can be pal- 
pated. The first manifestation may be a 
gleety discharge of long standing, free of 
gonococci. Increased frequency of urination 
may be unnoticed for a long time by the 
patient before it gives rise to discomfort. 
Later, with infection of the urethra and 
bladder, the urinary disturbance becomes 
more marked and may overshadow the 
obstruction. The urine may be clear except 
for shreds, or cloudy due to varying 
amounts of pus, mucus, etc. The latter is 
dependent on the chronicity, the degree and 
amount of infection of the urethra, prostate 
and glandular adnexa which invariably 
are involved in the course of the disease, 
and in more severe cases, the bladder or 
upper urinary tract (Fig. 10). Increasing 
difficulty of urination, decreasing size of 
the stream or loss of projectile force or 
dribbling may be noted. 


With strictures of small caliber, residual 
urine is almost constant and in absence of 
treatment, irremediai damage to the blad- 



Fig. 5. False passage in posterior urethra following 
instrumentation. 


der and upper urinary tract may occur. 
Hypertrophy of the bladder wall may be 
followed by atony and false incontinence, 
really a type of retention with overflow. 
At any stage of this process, infection may 
extend to the upper urinary tract with 
grave secondary renal lesions. Retention 
may be sudden, partial or total and is due 
to the edema or congestion in the partly 
occluded canal. The symptoms are not 
indicative of the size of the stricture, any 
group may be present. 

The same careful routine examination is 
carried out as with any other disorder of 
the lower urinary tract, consisting of: 
microscopic examination of the urethral 
discharge, if present; multiple glass test of 
voided urine, with macroscopic, chemical 
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and microscopic examination of the speci- 
men; inspection and palpation of the ure- 
thra and external genitalia; bimanual rectal 



Fig. 6. Traumatic stricture, large caliber, at bulbous 
urethra (straddle injury). 


palpation of the prostate and seminal vesi- 
cles; microscopic and cultural examination 
of the prostatovesicular secretion; direct 
instrumental and endoscopic examination 
of the urethra; and urethrocystography. 

Direct instrumental examination serves 
to locate and calibrate the stricture and 
demonstrate the number of coarctations. 
The primary requisites are meticulous 
asepsis and gentleness in technique. Clean 
hands and sterile instruments with plenty 
of sterile water-soluble lubricant are essen- 
tial. The genitalia are prepared as for 
minor surgery, the anterior urethra Iavaged 
with a mild antiseptic solution. If the 
utmost care is exercised and the cooperation 
of the patient obtained, local anesthetics, 
as a rule, are unnecessary. However, for 
the neurotic, apprehensive patient with 
a hypersensitive canal, the injection of 
a surface anesthetic such as urethroi or 
diothane, in a water-soluble lubricant, 
retained for ten minutes with a penis clip, 
will aid materially in relieving any com- 
plicating spasm and facilitate the examina- 
tion. The instruments required are the 
bougie a boule, Phillips woven silk whips 


and followers, both catheters and bougies, 
whalebone filiforms, olive tipped bougies 
and conical tipped sounds. A sound which 



Fig. 7. Traumatic stricture, filiform, at bulbomem- 
branous junction (complete rupture of urethra). 


I have employed for many years has 
certain advantages over those in routine 
use. The curve is similar to that of the 
Van Buren. The distal 3 inches of the shaft 
are tooled down to a caliber several sizes 
smaller than the proximal portion. Its 
caliber is gradual^ increased in a half inch 
to the widest diameter from which point 
it tapers by degrees to a conical tip. It is 
easy of introduction and due to its nar- 
rowed shaft, the meatus and pendulous 
urethra are not kept on the stretch while 
the area of constriction is being dilated. 

To determine an abnormal narrowing, a 
well lubricated sound of size 24 or 26 
French is gentfy introduced into the ure- 
thra, almost of its own weight, its tip 
following the roof of the canal until its 
progress is arrested by an obstruction. If 
the meatus is too small for the passage of 
instruments, meatotomy should be per- 
formed. If the sound fails to “engage,” 
smaller instruments are passed in succes- 
sion until the. lumen of the stricture is 
fitted.” The distance from the meatus to 
the area of constriction is then measured 
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on the shaft of the instrument. Sounds may 
be used above 21 or 22 French; a bougie a 
bouie or olive tip bougie to size 10 or less; 



Fig* 8. Inflammatory stricture, small caliber at bulbo- 
membranous junction, with chronic infection and 
dilatation of urethral glands. 


and for a filiform stricture, the Phillips 
whip with either catheter or bougie fol- 
lower. It is well to remember at this point 
that sometimes a large sized instrument can 
be passed where a smaller is unsuccessful. 
However, if a large instrument fails to 
enter the opening, and is forced, it may so 
distort the stricture face as to make the 
insertion of a filiform more difficult. 

For strictures of small caliber, the 
Phillips whip is far superior to the whale 
bone filiform; it will slip over slight obstruc- 
tions, will not catch in every small opening 
or pocket, causes less trauma and its 
introduction is usually more successful. 
Unlimited patience and the utmost gentle- 
ness are essential for their treatment. A 
distorted crooked canal may give rise to 
considerable difficult}'. If the whip fails to 
pass the obstruction, it is gently manipu- 
lated by advancing, withdrawing and 
rotating, and may in most instances, be 
“eased” through the opening. It may be 
necessary to bend its tip at an angle. 


gentle curve or double angulation, or make 
repeated attempts. For this purpose, one 
filiform carefully manipulated, is as a rule, 



Fig. 9. Inflammatory stricture, small caliber, at bulbo- 
membranous junction, with chronic infection and 
dilatation of Cowpcr’s glands and prostatic ducts. 


preferable to the use of several. It may 
pocket itself in a recess or become knotted, 
but the proof of a successful introduction 
is the ease with which it enters the bladder 
with its attached follower. 

The cystourethroscope has distinct ad- 
vantages in demonstrating the surface 
appearance of the mucosa and changes in 
the urethral wall. In the hyperemic stage 
the mucosa is engorged and succulent, has 
an inflamed appearance, bleeds easily and 
bulges into the visual field with the urethral 
opening as a central point with radiating 
lines; whereas in the anemic state, the 
mucosa is grayish-white and the urethral 
wall funnels from the end of the instrument 
to a central point. The zone of coarctation 
interferes with further introduction of 
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the instrument. Tiie endoscope is of 
questionable value as a means of passing a 
filiform through the openings of multiple 
strictures, but may be indispensable for 
traversing a single stricture. 

A'- ray diagnosis by urethrocystograms 
delineates the character, site, size and 
number of strictures and demonstrates the 
presence of complicating factors in the 
urethra and bladder. If carried out with 
proper technique, it is a far safer diagnostic 
procedure than repeated instrumentation. 
It is particularly applicable to patients 
with small caliber strictures in whom 
instrumentation is difficult or impossible; 
who have chronic dilatation of the adnexal 
glandular structures such as of the glands 
of Littre, Cowper and of the prostate, or 
pockets and fistulous tracts. If however, 
instrumentation has been attempted, an 
interval of least forty-eight hours should 
elapse before the urethrocystogram is 
made. 

The various methods of treatment are 
preventative, instrumental and surgical. 
The prevention of venereal disease, educa- 
tion of the layman as to the dangers and 
sequels of inadequate treatment, and a 
better understanding of the problems in- 
volved by the practitioner, are as necessary 
today as in former years. The present 
venereal program of our municipal, state 
and federal governments should be a dis- 
tinct aid in eliminating one of the most 
prolific causes of stricture, i.e., gonorrhea. 

Many strictures are amenable to office 
treatment, for the majority respond to 
gradual dilatation. Rapid dilatation by 
divulsion is mentioned only to be con- 
demned; the lacerations caused by the too 
speedy forcible stretching with sounds, 
dilators, or tunneled sounds threaded over 
filiforms, result in an increased deposition 
of dense scar tissue. Each patient presents 
an individual problem, and consideration 
must be given to temperament, mental 
and social status as well as his physical 
condition. 

In those patients presenting evidence of 
acute retention or partial obstruction, or if 


the stricture is of such size that a follower 
cannot be introduced, the filiform may be 
tied in place with the assurance that the 



Fig. io. Inflammatory stricture, filiform, at bulbo- 
membranous junction, with false passage following 
instrumentation, chronic prostatis, prostatic calculi 
and small diverticulum of bladder. 

urine will dribble alongside it, thus relieving 
the retention. At the end of twenty-four or 
forty-eight hours, the area of cicatrization 
will have softened sufficiently to permit 
several followers or bougies of successively 
larger sizes to be passed without difficulty. 
The bladder is Iavaged and an instillation 
of a weak solution of silver nitrate 1 15000, 
or one of the organic silver compounds is 
made to the prostatic urethra before the 
follower is withdrawn. The re-insertion of 
an indwelling filiform is seldom necessary; 
the patient usually voids spontaneously. 
Further dilatation may be accomplished by 
gradually increasing the size of the fol- 
lowers, or passing olive tipped bougies, 
never more than two to three sizes at a 
time at intervals of three or more days. It 
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may be advisable to start with a size smaller 
than was used at a previous treatment. As 
the lumen of the canal dilates, the periods 
between instrumentation are correspond- 
ingly lengthened so that when sizes 20 or 
21 French are reached, the intervals may 
be three weeks apart. 

For the progressive dilatation, conical 
tipped steel sounds are employed at inter- 
vals of two or three weeks or longer. If the 
patient’s condition warrants, these periods 
may be lengthened to intervals of two or 
three months or even six months. He should 
be warned that re-contraction will take 
place, and to insure against recurrence, 
dilatation must be continued over a long 
period of time. The lumen of each canal 
varies, and consideration must be given to 
the size to which a stricture can be dilated. 

The only manifestation of a large caliber 
stricture (24 to 26 French) majr be a pro- 
longed gleety discharge. Th^se patients are 
materially benefited by dilating the lumen 
of the canal to a considerably larger size, 
30 to 32 French or even more. 

Preliminary to and during the course of 
treatment of a constriction, the urinary 
tract must be rendered as aseptic as possi- 
ble by urinary antiseptics and acidulation 
of urine, increased ingestion of fluids and a 
non-stimulating diet. Although dilatation 
promotes drainage and aids in the elimina- 
tion of infection, supplemental treatment 
must be directed to the co-existing and 
complicating factors, to obtain more speedy 
and satisfactory results. In the presence of 
specific organisms, vaccines and bacterio- 
phage are of distinct value. 

The various types of surgical interven- 
tion by incision or excision are not office 
procedures. One or more of these methods 
are indicated in those relatively few pa- 
tients in whom instrumentation is unsuc- 
cessful or is followed by bleeding or marked 
local or systemic reaction; or when the 
stricture is cartilaginous or resilient and 
gradual dilatation has failed. Internal or 
external urethrotomy or excision are indi- 
cated where marked infection and com- 
plicating factors such as urethral or vesical 


calculus, fistula, pockets, false passage or 
suppurative processes co-exist; or in those 
individuals who are unable or unwilling to 
cooperate in obtaining treatment. 

With proper care and cooperation, the 
prognosis of stricture of the urethra is good. 
Its successful termination is dependent not 
only on thorough and regular treatment 
but on prevention, the eradication of 
infection and the anticipation and early 
recognition of such complications as will 
necessitate operative intervention. 

SUMMARY 

For the diagnosis and treatment of 
the varied types of stricture, urethro- 
cystography, the roentgenographic deline- 
ation of the urethra and bladder with the 
use of an innocuous contrast medium is 
invaluable. It may be used alone, or to 
supplement other methods of diagnosis. 
Associated pathologic lesions of the urethra 
and glandular adnexa are graphically de- 
lineated by this method. The treatment of 
stricture is based on a knowledge of the 
etiological factors and the degree and 
extent of pathology present. Most stric- 
tures respond to gradual dilatation and 
other office procedures. The prevention of 
venereal disease and a better understand- 
ing of the need for early and adequate 
treatment will aid in the further reduction 
in the occurrence and severity of strictures. 
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S TONES of the bladder and stones 
lodged in the urethra are not foreign 
bodies in the precise sense as are those 
objects introduced into the urethra and 
bladder from without. As to their removal, 
however, both types of foreign bodies 
present much the same problem. From a 
practical standpoint, therefore, both ure- 
thral and bladder stones should be con- 
sidered as foreign bodies. 

It is not the purpose here to recount the 
varieties of urethral and bladder foreign 
bodies nor their modes of introduction. 
Briefly, however, it may be stated that 
almost ever} 7 conceivable type of object, 
which is small enough to pass through the 
urethra, from nails to snails has been 
found in the human urethra or bladder. 
While a few foreign bodies have found 
their way to the bladder through violence 
(bullets) and some have migrated from 
other parts of the body (fracture pin) the 
great majority of objects in this category 
have been placed in the urethra for pur- 
poses of sexual gratification by the patients 
themselves or in the case of women at- 
tempting to induce abortions on them- 
selves, the urethra being mistaken for the 
cervical canal. 

The methods employed for the removal 
of urethral foreign bodies are (i) me- 
atotomy, (2) urethroscopy, (3) internal 
urethrotomy, (4) dilatation of the urethra, 
and (5) external urethrotomy. 

The employment of any one of the 
foregoing procedures may suffice to remove 
a foreign body from the urethra, par- 
ticularly if the foreign body is a stone. 
Usually, however, a combination of two 
or more of the procedures is necessary 
and as a general rule the nearer the foreign 


body is to the urethral meatus, the more 
likely 7- is the attempt to succeed. 

Meatotomy. In the case of an abnor- 
mally small meatus, it is readily understood 
why a small stone, for example, which has 
travelled all the way from the kidney 
pelvis 'through the bladder and through 
most of the urethra without unusual 
incident, may become impacted at the 
fossa navicularis or possibly just within 
the meatus. Here meatotomy usually per- 
formed under local anesthesia (two or three 
drops of 1 per cent novocain are injected 
with a hypodermic needle into the glans 
in the midline on the ventral surface as 
close to the meatus as possible) will 
promptly release the stone. 

Urethroscopy. Blind groping for foreign 
bodies with foreign bod} 7 forceps, especially 
those of the alligator type, may be tried, 
but is rarely successful. It is rather difficult 
to grasp the foreign body without grasping 
the urethral mucosa as well. The latter 
danger may be obviated by the use of the 
urethroscope, preferably one of the endo- 
scopic type. With the jaws of the forceps 
protruding beyond the endoscopic tube, an 
attempt is thus made to grasp the foreign 
body cleanly. If successful, traction is made 
on the forceps and on the endoscope at 
the same time, thereby removing the two 
instruments as a whole. In objects whose 
shortest diameter approximates that of the 
inside diameter of the endoscope, it is 
next to impossible to withdraw them 
through the tube. 

Internal Urethrotomy and Dilatation of 
the Urethra. Since a urethral stricture 
may serve as a barrier to the passage of a 
foreign body, an internal urethrotomy 
may be indicated. If the stricture is of a 
i97 
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calibre sufficiently large to admit an Otis 
urethrotome, this should be the instrument 
of choice. In the event that the stricture 



Fig. i. Foreign bodies removed on the Bellevue Uro- 
logical Service since September, 1936: a, a piece of 
wood about 7.5 cm. long and 0.4. cm. wide, found in 
bulbous urethra, complicated by periurethral 
phlegmon; removed by external urethrotom}'. A 
few weeks later another piece of wood, twice as 
long, coated with incrustations and evidently the 
original of which a was a part, was found by 
cystoscopy, lying transversely in the bladder; 
latter was removed by cystoscopic means, b, fili- 
form whip, nucleus for a string of stones, found 
coiled in the prostatic urethra which was greatly 
dilated; removed by suprapubic cystotomy, c, 
artist’s easel peg, about 5.5 cm. long and 1 cm. 
in its widest diameter, found in deep urethra and 
removed by external urethrotomy. 

All three patients made uneventful recoveries, 

approximates filiform dimensions, the Mai- 
sonneuve instrument should first be tried, 
but this can probably be employed only 
when one is successful in passing the whip 
which acts as a guide, not only through 
the stricture, but past the foreign body as 
well. 

After using the Maisonneuve urethro- 
tome, if the narrowed portion of the 
urethra is still not large enough to permit 
the foreign body to pass, then further 
enlargement may be accomplished by 
means of the Otis instrument. 

If the urethra posterior to the stricture 
is large enough to permit fairly free move- 
ment of the stone, it is quite possible to 
dilate the stricture by means of sounds. 
This can occasionally be done although 


the stricture may be filiform in size and 
should be attempted before resort is had 
to other more involved methods. 

In 1930, the author reported the removal 
of a thin triangular piece of bone which 
had become engaged in the posterior part 
of the anterior urethra. A stricture about 
midway of the penile portion of the urethra 
rendered the manipulation of urethral 
instruments difficult. A filiform was finally 
passed, over which a 14 f. tunnelled sound 
was guided to the bladder. This afforded 
sufficient dilatation to permit the frag- 
ment of bone to be grasped with alligator 
forceps. While traction was made on the 
forceps, an assistant “milked” the urethra 
over the piece of bone, thereby materially 
assisting in propelling it forward. 

Stones and other foreign bodies in the 
posterior urethra which cannot be brought 
out through the external meatus maj' 
sometimes be pushed into the bladder by 
means of a sound. They are then treated 
as foreign bodies of the bladder. 

External Urethrotomy. The indications 
for this procedure are (1) failure to remove 
the foreign bodj ? by other methods, (2) the 
presence of a complicating tight stricture 
of the deep urethra, and (3) the presence 
of a complicating periurethral abscess or 
phlegmon. 

A word of warning as to what portion 
of the urethra should be cut from without 
is here in order. Whenever at all possible, 
the incision into the urethra should be 
made posterior to the pendulous portion, 
although the foreign body may lie anterior 
to this point. In other words, the usual 
perineal external urethrotomy should he 
performed. If the incision is not directly 
over the foreign body, it may be necessary 
with the aid of forceps to pull the foreign 
body backwards or forwards in order to 
extract it through the urethral wound. 

For foreign bodies anterior to the ex- 
ternal urethrotomy wound, success is some- 
times had by pushing the object backwards 
with a sound in the anterior urethra 
while traction with forceps is made from 
behind. 
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Only as a last resort should an incision be 
made directly over a foreign body ivhich is 
situated in the penile urethra for a fistula is 
almost certain to follow. Such a fistula 
rarely if ever closes spontaneously and is 
exceedingly difficult to repair by operative 
measures. 

But when all other methods to remove 
a foreign body from the penile urethra 
have failed and it becomes absolutely 
necessary to incise the urethra directly 
over the foreign body, the urinary stream 
should be diverted in order to promote 
healing and to avoid a urinary fistula. If 
in the attempt to remove the same foreign 
body an external urethrotomy of the deep 
urethra has preceded the more anterior 
urethrotomy, the drainage can be very 
handily established by placing a perineal 
tube into the bladder through the deep 
urethrotomy wound; otherwise drainage 
should be established by either a posterior 
external urethrotomy or by means of a 
suprapubic cystotomy. 

Foreigri Bodies in the Bladder. As in the 
case of the urethra, the simpler non- 
operative methods of removing foreign 
bodies from the bladder should be tried 
first unless the patient’s condition is such 
that temporizing may place his life in 
jeopardy. The method of choice depends 
largely on the type and size of the object 
to be removed. Usually the foreign body 
is removed by employing one of the five 
following procedures: (i) cystoscopy, (2) 
injection of solvents, (3) Iitholapaxy, (4) 
suprapubic cystotomy, or (5) external 
urethrotomy. 

Cystoscopy. Objects small enough to 
pass through the urethra can frequently be 
removed in toto by means of the operating 
cvstoscope and foreign body forceps. As 
suggested in the endoscopic removal of 
urethral foreign bodies, it is not infre- 
quently best, after grasping the object to 
allow the forceps to protrude beyond the 
end of the scope and remove the scope, 
forceps and foreign body as a whole rather 
than attempt to pull the object through 
the cystoscopic sheath. 


Small stones whose smallest diameter is 
larger than the cystoscopic sheath may be 
broken into two or more fragments and the 
fragments removed individually with a 
foreign body instrument or aspirated 
through a cystoscopic sheath or a Bigelow 
evacuating tube. Satisfactory instruments 
for the purpose are the cystoscopic rongeurs 
of either Young, Lowsley or Ravich. The 
McCarthy evacuating bulb is an excellent 
aspirator. 

Injection of Solvents. Quite a number of 
instances are recorded wherein portions of 
paraffin and wax in the bladder have been 
dissolved by various solvents. Notable 
among these are the following case reports: 

1 . After experimenting with xylene, ker- 
osene, paraffin oil and gasoline as well as 
varying proportions of these solvents, 
Caples removed a piece of paraffin from the 
bladder by several injections of 33? 3 per 
cent gasoline in paraffin oil; 125 c.c. of 
the mixture were given at each injection 
at a temperature of 1 10 degrees f . and the 
solution was retained from two to five 
hours. The paraffin was exposed to the 
solvent for a total of seventeen hours 
during a three day period. The paraffin was 
recovered from the expelled bladder con- 
tents by chilling the solution whence 
precipitation of the paraffin took place. A 
week after the process was completed, the 
patient was cystoscoped and no foreign 
body was seen. 

2. Turner has reported the removal of a 
piece of paraffin about the size of a 4 inch 
segment of lead pencil by employing xylol 
as a solvent. He introduced a No. 20 f . 
catheter, filled the bladder with sterile 
water and then injected 12 c.c. of xylol. 
After keeping the patient in the recumbent 
posture for thirt} r minutes, during which 
time the bladder region was massaged at 
frequent intervals, the fluid was with- 
drawn. The last portion of the fluid was of 
a milky appearance. A little later, cysto- 
scopic examination showed no foreign 
body. Five days later, the report from the 
patient’s physician stated that the patient 
was entirely normal. 
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Nearly all such objects may serve as 
nuclei for stone formation and for this rea- 
son, many suprapubic cystotomies which 
are required for the removal of incrusted 
foreign bodies could be avoided if the 
patient would seek medical aid as soon as 
he realized his own inability to recover the 
foreign body. Thus a clean hair pin in the 
bladder is ordinarily very easily recovered 
by means of an operating cvstoscope and 
foreign body forceps, but a hair pin 
buried within a stone is a very different 
proposition. 

Stones ivitbin Diverticula. The removal 
of stones within diverticula usually necessi- 
tates suprapubic cystotomy. Even then 
with the bladder wide open, it is not always 
easy to remove such stones. If the stone 
or stones can not readily be evacuated, the 
diverticular opening should be enlarged. 
If the diverticulum is situated on the 
posterior wall of the bladder and can be 
reached by an assistant’s fingers introduced 
into the patient’s rectum, considerable 
help may be given the operator by the 
assistant’s efforts to push the stone out of 
its pocket. In certain instances, especially 
in aged individuals where the diverticulum 
and stone are both very Iarsre and not easv 
of access, and provided the stone is not 
the cause of any great amount of discom- 
fort to the patient, it may be wiser to allow 
the stone to remain than to subject the 
patient to a major procedure, the shock 
or possible complications of which might 
cause his death. 

External Urethrotomy. If the foreign 
body is not too large to pass through the 
posterior urethra, external urethrotomy 
may be preferable to suprapubic cystotomy 
in certain instances. Other things being 
equal, this would apply to patients with 
tight strictures of the deep urethra and 
individuals with very large pendulous 
abdomens. 

REMOVAL OF FOREIGN BODIES BY 
MEANS OF SPECIAL TECHNIQUE 

A few foreign bodies both in the urethra 
and in the bladder have been removed by 


means of methods which do not fall under 
any of the above classifications: 

1. A hat pin, the head of which evidently 
lay in the posterior urethra or the bladder. 
Several inches of the shaft of the pin 
protruded through the dependant portion 
of the penis. The pin was removed b} r the 
following non-operative maneuver: By 
firmly grasping the shaft of the pin near 
its end, the head was pulled forward into 
the urethra as far as possible. The shaft 
was then inclined backwards reversing the 
original positions of the head and the point, 
while steady forward pressure against the 
head through the shaft was maintained 
until it finall\ r passed through the external 
meatus. 

2. The following most unusual method 
of foreign body removal was reported by 
Schulte: 

A boy who had inserted a paraffin pencil 
into his urethra and lost control of it came 
for medical aid. On cystoscopic examina- 
tion, a small mass of paraffin was seen at 
the edge of the air bubble. By means 
of a cystoscopic rongeur, several pieces of 
paraffin were chipped off, but the patient 
began to have pain and the procedure was 
stopped. Noting that the paraffin floated 
on the top of the irrigating medium, 
Schulte suggested that the patient trj r 
urinating when standing on his head. Two 
weeks later, the patient returned for re- 
examination. He said he had forced fluids 
and when his bladder became distended, he 
hung head down from a trapeze and 
urinated, whereupon the piece of paraffin 
was expelled. Another cystoscopic exami- 
nation at this time revealed a normal 
bladder. 

3. The difference in specific gravity be- 
tween the irrigating medium and piece of 
wax makes it possible to remove the latter 
by cystoscopy: 

O’Neil in attempting to remove a piece 
of wax crayon by means of cystoscopy, 
noted that the foreign body floated in the 
boric acid medium in such a way that it 
could not be grasped. He emptied the 
bladder and then filled it with olive oil 
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whereupon the wax sank to the floor 
where it could be readily grasped with 
cystoscopic forceps. O’Neil states that the 
procedure was less painful than ordinary 
C3 r stoscopic examinations where water is 
employed, but believes that mineral oil 
would be better than olive oil for the 
reason that it does not turn rancid. 

4. Cystoscopic Removal oj a Snail. 
Though quite unique among foreign bodies 
of the bladder, snails according to Mauterer 
present no especial difficulty in their re- 
moval. In the case of an epileptic girl who 
had obviously put two snails into her own 
bladder, one was passed spontaneously and 
alive while the other, dead, was removed 
by cystoscopic means. 

KIDNEY FUNCTIONAL TESTS 

Before any extensive attempt is made 
(operative or otherwise) to remove a for- 
eign body from the urethra or bladder, 
adequate kidney functional tests should 
be performed. It is not difficult to overlook 
the fact that the patient’s kidneys may 
suffer as a result of back pressure due to 
an impacted urethral foreign body or a 
foreign body in the bladder which greatly 
interferes with the act of urination. This 
point is well illustrated b\ r the following 
brief outline of the treatment instituted 
in the case of a twenty-one year old male 
who was admitted to the Urological Service 
of one of the large New York City hos- 
pitals a number of years ago, before the 
days of blood chemistry and intravenous 
urography. It was not the custom then as 
it is today to perform routine renal func- 
tional tests on all urological patients, es- 
pecially those who pathological conditions 
were seemingly amenable to minor surgery. 

An x-ray picture showed the shadow of 
a stone about the size of an ordinary olive, 
located apparently in the prostatic urethra. 
Bj' rectal-digital palpation, a hard object 
could be felt in the midline of the prostate 
gland. The patient appeared to be in good 
general physical condition and a supra- 
pubic cystotomy was performed. The diag- 
nosis was confirmed. A stone was found 


in the prostatic urethra and was readily 
removed. A suprapubic drain was inserted 
into the bladder and the patient was sent 
to his bed in good condition. Three days 
later the patient died of uremia. Had it 
been recognized before operation that the 
boy’s kidneys were probably badly dam- 
aged as a result of prolonged urinary ob- 
struction, the proper procedure would have 
been a suprapubic cystotomy with drain- 
age, constituting one operation and then 
later, after the kidney function had im- 
proved, removal of the stone through the 
cystotomy wound. 

A patient, therefore, with a foreign body 
in the urethra or in the bladder, which has 
caused considerable kidney damage should 
be treated in much the same way that a 
prostatic patient is treated where the two- 
stage method of prostatectomy is contem- 
plated. The first operation should be a 
suprapubic drainage in order to permit the 
kidney function to improve. The second 
operation should be removal of the foreign 
bodj r , either suprapubically or by means 
of an external urethrotomy or perhaps by 
some other measure which might neces- 
sitate considerable urethral manipulation. 

SUMMARY 

1. Because of similarit3 r of technique 
emplo\ r ed in their removal, urethral and 
bladder stones are included along with the 
other t} r pes of foreign bodies. 

2. Methods usually employed for the 
removal of urethral foreign bodies are 
meatotom3*, urethroscopy, internal ure- 
throtomy, dilation of urethra, external 
urethrotomy. Concerning external ure- 
throtomy, the impropriet}^ of opening the 
pendulous urethra direct!}- over a foreign 
body is stressed. 

3. Methods usuall}- emplot-ed for the 
removal of foreign bodies in the bladder 
are cystoscop}-, injection of solvents, iitho- 
lapaxy, suprapubic c}-stotony, external 
urethrotomy. 

4. Attention is called to several cases of 
foreign bodies whose removal was accom- 
plished by means of special techniques. 
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5. The importance of a knowledge of 
renal function before resorting to operative 
procedures is stressed. 
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PHILADELPHIA 


T HE tunica vaginalis testis is derived 
entirely from the peritoneum through 
the descent of the testicle. The 
visceral layer invests the testicle and epi- 
didymis completely, except at their point 
of attachment, to each other and posteri- 
orly where the vessels and nerves enter the 
organs. This layer is continuous with the 
parietal layer, which, when the funicular 
process is obliterated forms a closed sac 
with its proximal limit just proximal to the 
head of the epididymis. The coverings of 
the testicles are independent and com- 
pletely separate. 

The term hydrocele implies a collection 
of serous fluid within the cavity of the 
tunica vaginalis testis greater than the 
small quantity necessary to moisten its 
surface and considered to be normal. Any 
irritation affecting the tunic, primarily, or 
secondarily, from testicle or epididymis, 
gives rise to an effusion into its cavity; 
absorption is limited' and results in a 
hydrocele. 

A failure of the funicular process to 
become completely obliterated allows a 
variety of abnormalities depending on the 
anatomical variation present. Some writers 
designate as hydrocele, collections of fluid 
^in the canal of Nuck, in the female. 

The following classification, according to 
location, (Jacobson) is convenient and is 
standard in the recent literature, 

i . Hydrocele of the testis. 

A. Hydrocele of the tunica vaginalis, 

(i) Ordinary type, distending 
the tunic. 

(2) Congenital type, communi- 
cating with the peritoneal 
cavity. 

(3) Infantile type, tunica vagi- 
nalis and a part of the 


funicular process, distended 
with fluid, no connection 
with peritoneal cavity. 

(4) Inguinal type, hydrocele ac- 
companies an undescended 
testicle. 

B. Encysted hydrocele of testis and 
epididymis. 

(1) Occurring as encysted hy- 
drocele of the epididymis, 
where the two layers of 
the visceral tunica vaginalis 
pass from the testis to the 
epididymis. 

(2) Occurring between the tu- 
nica albuginea of the testicle 
and the visceral layer of the 
tunica vaginalis. 

2. Hydrocele of the spermatic cord. 

A. Diffuse type, or serous effusion 
resembling edema of the cord. 

B. Encysted type, resulting from un- 
obliterated portions, of the funicu- 
lar process, or from the organ of 
Giraldes. 

3. Hydrocele of the sac of a hernia, occur- 
ring where there is a serous effusion into 
the sac, the contents of which have been 
reduced with subsequent obliteration of 
the neck of the sac. 

4. Various combinations of these three 
types of hydrocele. 

Hydrocele is of rather frequent occur- 
rence, comprising from 2 to 4 per cent of 
urological admissions. It is much more 
common in the tropics; some authorities 
state as high as 10 per cent. It occurs at any 
age, but is rare in infants. About 50 per 
cent of the cases occur after the age of 
forty years. Some writers suggest a causa- 
tive relationship with the genital vascular 
changes incident to declining sexual func- 
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tion. The condition is bilateral in about etiological factor in this condition is ditti- 
4 per cent of cases. In unilateral cases one cult and in more than 50 per cent of the 
side is involved about as often as the other, cases (311 or 502 in Campbell’s series) 



The condition may be acute or chronic. 
It may be symptomatic or idiopathic. 
Keyes reminds us that all of the symp- 
tomatic cases are not acute but that all of 
the idiopathic cases are chronic. 

Infection of the epididymis or testicle 
and trauma to these structures or the 
spermatic cord are the principal causes of 
acute hydrocele. Young states that Francis 
Hagner encountered 31 instances of hydro- 
cele while operating on 33 patients with 
acute gonorrheal epididymitis. It quite 
commonly follows operation for hernia or 
varicocele. It is said to be common during 
the course of the first year of inadequately 
treated syphilis. It may occur during the 
course of typhoid fever, pneumonia, etc. 
The acute and symptomatic types normally 
disappear spontaneously or after tapping, 
and treatment of the cause; or, they may 
persist as a chronic hydrocele. 

Chronic idiopathic hydrocele is the type 
with which we are chiefly concerned. The 


impossible to determine. As a rule the 
condition is insidious in its development. 
Campbell and others believe that chronic 
inflammatory change in the epididymis is 
the etiological factor in the majority of 
cases. Certainly, induration of varying 
degree is a usual finding on routine exami- 
nation of the epididymis, of men passed the 
age of forty years. It is indeed difficult to 
find one in whom some palpable change 
may not be detected and it is certainly most 
common to find chronic changes at opera- 
tion on these patients. I am inclined to 
agree with the theory of epididymal in- 
flammatory reaction, but I have no proof 
to offer. The condition is said to be common 
among those whose occupation subjects 
them to scrotal trauma; cowboys and circus 
riders are examples. 

The fluid in uninfected, uncomplicated 
hydrocele is clear and resembles urine. Its 
specific gravity is 1020 to 1026; it contains 
from 4 to 6 per cent of albumin, some 
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fibrinogin, sometimes cholestcrin, a trace of carcous plates. Occasionally villous growths 
glucose, salts, fibrin and occasionally li- arc found, and when adhesions are present 
brous bodies impregnated with lime salts, the sac becomes multilocular. 



Fic. 2. Schematic drawing showing (4) congenital hydrocele, (5) hydrocele of cord, (6) hydrocele of hernial 

sac. 


Microscopically the fluid contains a few 
endothelial cells, leucocytes, cholestrin 
crystals and lecithin bodies. Spermatozoa 
may be present, probably, as the result of 
rupture of a spermatocele into the sac, red 
blood cells, in the event of hemorrhage, and 
bacteria in the infected cases. Carforio 
reasoned that the fluid was an exudate 
because of its albumin content and high 
specific gravity. That the condition is 
seldomly found in connection with varico- 
cele adds additional weight to this hy- 
pothesis. The character of the fluid changes 
with infection and hemorrhage. The quan- 
tity of the fluid varies from a few cubic 
centimeters to several hundred. Campbell, 
quoting Carforio, states that five gallons is 
the greatest quantity yet reported. 

The wall of the sac may be thin and 
glistening, or, in older hydroceles, thick and 
leathery, and the serous surface covered 
with irregular fibrous, cartilagenous or cal- 


Hvdrocele may produce atrophy of the 
testicle in time as the result of pressure and 
possibly because of the interference with its 
thermoregulatory mechanism. 

Pain varying with the etiology and 
rapidity of onset is often present in acute 
hydrocele, but is rare in the chronic type. 
The usual complaint in the chronic variety 
is a dragging sensation, and relief is often 
sought because of the inconvenience a nd 
unsightliness of the mass. 

The diagnosis of chronic idiopathic 
hydrocele is usually not difficult. An 
accurate history is of very great value. The 
typical unilateral case presents a pyriform 
mass in the scrotum with the stem upward. 
The scrotal wall ma} r be tense and shin} 7 or 
appear normal depending on the quantity 
of fluid present. On palpation there is a 
tenseness and yet the mass is compressible 
and resilient. The testicle and epididymis 
are usualh' situated in a postero-inferior 
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position and may or may not be definitely predominate may transmit light and fluctu- 
palpable. They may, however, occupy an ate. Biological tests may help. Gumma is 
anterior position. The upper limit of the sac suggested by the history, positive Wasser- 



(9) hernia and hydrocele of the cord. 


may be outlined and the cord isolated 
proximally. There is no cough reflex trans- 
mitted into the sac. Finally, the sac is 
translucent, and when the testicle cannot 
be palpated, its shadow may be seen by 
transillumination. 

Hydrocele must be differentiated from 
hernia, tumor of the testicle or epididymis, 
gumma, hematocele, spermatocele, cyst, 
and chylocele. 

Transillumination may fail if the fluid is 
cloudy or bloody, in thickened sacs and in 
Negroes. It is sometimes demonstrable in 
cysts, certain tumors, and in hernia, espe- 
cially in children. 

Hernia should offer little diagnostic 
difficulty. Hernia and hydrocele may occur 
as separate entities while the former is 
often associated with congenital hj^drocele. 
Tumor and hydrocele differ in consistency; 
the former is solid and heavy, the latter 
lighter and resilient. The history should 
aid in differenting the two conditions. It 
must be remembered that some teratomata 
in which cartilage and mucoid material 


mann reaction, and other findings suggest- 
ing this disease. 

Spermatocele may be associated with 
hjalrocele and perhaps rupture into the sac. 
It may be single or multiple and cannot be 
diagnosed with certaint}' in every case; its 
position in relationship to the testicle and 
to the epididymis might help. The fluid in 
spermatocele contains little serum albumin, 
and the specific gravhy is low (1002-1006) 
which differs considerably from the serum- 
like fluid of hydrocele. At any rate it is a 
matter of small importance if open opera- 
tion is performed. 

Hematocele may occur spontaneously. 
It is rare and usually due to trauma. It is 
remarkable that it does not occur more 
often as a sequel to tapping. 

Chylocele, rarely encountered in the 
tempetate zone, is a common complication 
of filarial infection. The aspirated fluid is 
milky and when allowed to stand, a layer of 
fat accumulates on its surface. 

Hydrocele must be considered in the 
differential diagnosis of an abdominal mass 
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associated with undescended testicle. Con- 
genital and infantile hydrocele may be 
associated with hernia and difficult to 



Fic. 4. Right idiopathic hydrocele of 
thirty years duration. Patient, aged 
fifty-five years, states that it had 
never been tapped. Note the complete 
disappearance of the penis. (Courtesy 
of Dr. M. B. Dewire.) 

differentiate. The cough impulse is present. 
Transillumination is untrustworthy and 
tapping should not be done if there is 
doubt. 

Diffuse hydrocele of the cord is difficult 
to diagnose with certainty; if there is a 
single or multiple cysts, it is comparatively 
easy. Transillumination is the only positive 
sign. The same applies to hydrocele of a 
hernial sac. A history of previous hernia is 
helpful. Lipoma of the cord may be 
confusing. 

Abdominoscrotal hydrocele (hydrocele 
en bissac) is the rarest form of hydrocele. 
The method of its formation is not entirely 


clear. It seems possible that it might be 
the result of an invagination of a simple 
hydrocele sac through the inguinal canal 
to burrow up between the peritoneum and 
anterior abdominal wall or between the 
pelvic peritoneum and pelvic wall. There is 
an hour-glass constriction where the sac 
passes through the inguinal canal. A fluid 
wave may be detected in one segment by 
pressure over the other, and both sacs may 
be emptied by tapping one of them. In all 
of the reported cases the patient has noted 
the scrotal swelling first, and apparently 
two to three liters of fluid may collect in 
the abdominal segment before it creates 
attention. 

The treatment of hydrocele varies with 
the condition with which we have to deal. 
As has been mentioned the treatment of 
acute and symptomatic hydrocele consists 
largely in the treatment of the underlying 
pathology. Tapping may be indicated. 
The condition either disappears with the 
causative lesion, or persists as a chronic 
hydrocele. 

The congenital hydrocele of infants 
usually disappears spontaneously. A small 
percentage may persist as such to adult 
life. The associated hernia occasionally 
demands attention. I encountered recently 
a strangulated hernia associated with 
congenital hydrocele in a very young 
infant. 

The radical operative treatment of 
hydrocele is, in our experience, a most 
satisfactory procedure. Eversion of the sac 
is done, in suitable cases, with thin-walled 
sacs. If the sac is large, a portion is excised 
sufficient to permit approximation of its 
edges, behind the epididymis without 
leaving too much redundant tissue. Care 
must be used to incise the sac from pole to 
pole or there may remain a pocket that will 
refill. Partial or complete excision without 
eversion is appropriate for thick or un- 
usually large sacs. If the epididymis is 
considerably diseased we do not hesitate 
to remove it; this makes for a much more 
satisfactory and cleaner operation. It can- 
not be stated too often that secondary 
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hemorrhage is a troublesome factor and 
that hemostasis at operation must be 
absolute. The high frequency coagulating 
current is useful for this purpose. We 
usually drain for twenty-four hours, the 
scrotum through a counter incision and 
have never seen troublesome secondaty 
hemorrhage or infection follow its use. 
Postoperative hemorrhage may be very 
troublesome and is not infrequently fol- 
lowed by deep secondary infection with loss 
of the testicle in some instances, (8 times in 
Campbell’s series). 

We prefer inhalation or spinal anes- 
thesia; local anesthesia is not entirely 
satisfactory and quite possibly contributes 
to the frequent occurrence of secondary 
infection, in certain reported series of cases. 

Atrophy of the testicle is present in many 
cases before operation. 

It is difficult to ascertain the effect of 
operation in this situation. 

Hospitalization is necessarily longer fol- 
lowing total excision of the sac than in 
simple eversion, and the irregular tender 
lump that persists in the scrotum for a long 
time following the former is disturbing to 
most patients. 

Bruns noted recurrence in 2.4 per cent 
of 1216 operated cases. 

The average hospitalization in Camp- 
bell’s series was 9.4 days. 

The principle of injecting sclerosing 
solutions into the sac of a hydrocele is a 
very ancient one. A great many substances, 
much too numerous to mention in this 
paper, have been employed. Among these, 
however, iodine which was introduced in 
1832 by Martin seems to have been very 
widely used. One hospital reported 2393 
cases treated within a seven year period 
soon after its introduction, with success, in 
practically all. This substance caused pain 
and a disability requiring confinement to 
bed of from .eight days to several weeks in 
some cases. There was a considerable 
percentage of abscesses and sloughs. Recur- 
rence, in general, was undoubtedly high. 
Phenol which was suggested some forty 
years later was less painful than iodine but 


otherwise was open to the same objections, 
and in addition there were some cases of 
phenol poisoning reported. This method of 
treatment was largely discarded with the 
perfection of operative procedures, but 
since the introduction of sclerosing solu- 
tions in the treatment of varicose veins, a 
new interest has been awakened in the 
injection treatment of Itydrocele. Killburne 
and Murray published a paper in 1932 
which I think will come to be regarded as a 
classic. They state that the ideal solution 
must possess the following properties: 

1. It must be painless. 

2. It must not cause disability. 

3. It must be efficient in destroying all 
hydroceles with recurrence. 

4. It must not be dangerously toxic. 

5. It should be bactericidal. 

6. It must not subject the patient to the 
danger of hemorrhage into the sac following the 
injection. 

After much experimental investigation, it 
was found that quinine hydrochloride 
13.33 per cent and urethane 6.66 per cent 
meet very nearly the outlined requirements 
for the ideal solution. It is subject to the 
objection that while it will bring about a 
cure of hydrocele, it is not as efficient as a 
solution of quinine dihydrochloride 13 per 
cent. However, this solution causes some 
pain. According^, they use the first solu- 
tion for the first injection, and for sub- 
sequent injections employed the second 
solution, and state that these subsequent 
injections are painless. 

One gathers the impression from the 
literature that these sclerosing solutions 
produce an obliteration of the sac by the 
production of fibrous tissue. This opinion, 
however, is not supported by open opera- 
tion and actual investigation. Ewell and 
his co-workers operated upon one of their 
patients one month after the last of three 
injections with quinine hydrochloride and 
urethane; their findings were that. 

There was a small amount of dark amber 
fluid and several long, loose strands of attached 
and organized fibrin. Grossly the testicle and 
epididymis appeared normal. Microscopic sec- 
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tion of the tunic wall showed the endothelium 
to be intact, the blood vessels appeared normal 
though the subserous layer of the tissue was 
distinctly thickened and infiltrated with or- 
ganizing fibrous tissue. 

From this one case they suspect that the 
resulting fibrosis of the tunic wall following 
injection so interferes with the blood and 
lymph supply of the endothelium, that in 
some way it alters the process of fluid 
formation or reabsorption. 

The injection is done with a Luer type 
syringe and a needle of rather small caliber, 
17 to 20 gauge. The skin is tunnelled before 
penetrating the tunic. After the sac has 
been completely emptied the fluid is 
examined microscopical^ for pus and 
blood, and careful palpation of the scrotal 
contents is done for detection of pathologi- 
cal changes in the testicle and epididymis. 
Two to 4 c.c. of the quinine and urethane 
solutions are injected, the needle withdrawn 
and by manipulation an effort is made to 
distribute the solutions throughout the sac. 
A snug bandage or suspensory is applied 
and the patient allowed to go his way. 
Fluid nearly always reaccumulates within 
one week after the first injection. The 
procedure is repeated at that time using 
quinine dihydrochloride, 3 to 1 0 c.c. Should 
fluid again form, an interval of three weeks 
is allowed before repeating subsequent 
injections. The fluid aspirated after the 
first injection is hazy and contains fibrin. 
Some cases require only one injection, but 
the average case requires two to three, and 
occasionally an even greater number is 
necessary. Should epididymo-orchitis de- 
velop, as it occasionally does, during the 
course of the treatment, it must be allowed 
to subside before continuing. 

Injection treatment may be employed 
with safety and with assurance of good 
result in simple chronic sterile hydrocele. 
It is not indicated in the congenital variety 
or where there is serious pathology present 
in the testicle or epididymis. It is not 
suitable where haste is a necessity. Sacs of 
1200 c.c. capacity have been treated suc- 
cessfully by injection. The procedure is 


simple and may be readily carried out as 
an office procedure. Few require sedatives 
or confinement to bed. 

There have been, as yet, no large series 
of cases reported. There are, however, 
many small series and the results compare 
favorably with the reports of the operated 
cases. 

An assistant is desirable and almost a 
necessity in tapping and injecting a hydro- 
cele. I find very frequently that it is impos- 
sible to drain the sac completely even with 
assistance. This fact is believed to be 
responsible for some of the failures when 
injection is done. I do not believe that 
injection treatment should be substituted 
for radical operation under usual circum- 
stances. 

In a certain number of patients tapping 
alone seems to be the desirable form of 
treatment for one reason or another. It does 
not affect a cure. We have a number of 
patients whom we have tapped, at intervals 
of from three to nine months, over a period 
of ten years, and there has never been a 
complication following this procedure. 

VARICOCELE 

Varicocele may be defined as an affection 
of the veins of the pampiniform plexus 
comparable to varicose veins occurring in 
any other part of the bod}-. We recognize 
a symptomatic and idiopathic type of 
varicocele. 

The symptomatic type is rare, occurs 
usually in older men, involves either side 
with equal frequency and causes little or no 
discomfort. This type develops promptly 
and may attain large size. The veins empty 
slowly, if at all, when the patient is re- 
cumbent. Symptomatic varicocele is caused 
by mechanical pressure exerted on the 
spermatic vein either within the inguinal 
canal or the abdominal cavity. The condi- 
tion is most often produced by tumors of 
the kidney but may be caused by any 
retroperitoneal mass, by a hernia, a truss 
or tumor in the inguinal canal. 

Idiopathic varicocele is said b} r some 
writers to be present in from 1 5 to 20 per 
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cent of all young adults, while others state 
that it is present in some degree in prac- 
tically all. It is generally believed that the 
sexual influence is the most important 
factor; the anatomical arrangement of the 
left spermatic vein and perhaps an heredi- 
tary' influence play some part. 

The condition develops slowly and affects 
the left side in practically all of the cases, 
may occur bilaterally, but rarely on the 
right side alone. It occurs most frequently 
during the age of greatest sexual poten- 
tiality (90 per cent between fifteen and 
thirty-five years in Campbell’s series) and 
commonly disappears or causes no incon- 
venience after marriage, or with advancing 
years. These common observations are the 
basis for the belief that the congestion 
attending ungratified sexual desire and 
perhaps, in some cases, overindulgence are 
responsible for the condition in the major- 
ity of patients. 

Theoretically the left sided preponder- 
ance has been explained on the basis of the 
anatomical variations in the right and left 
spermatic veins and on the common 
observation that the left testicle hangs 
lower than the right. 

Some consideration has been given to the 
influence of heredity as a factor in the 
cause of varicocele. Barney believes that it 
has some connection, other authorities 
doubt this. 

Violent muscular effort may produce 
acute varicocele by damage to the valves 
in the veins. Campbell recognized the 
condition 3 times in his series. It may 
be extremely painful and mimic acute 
epididymitis. 

The pampiniform plexus is composed of 
three groups of veins, a posterior crema- 
steric, a middle deferential and an anterior 
spermatic group. Any or all of these veins 
may be involved in a varicocele, usually it 
is the larger spermatic group. 

The condition is characterized by tortu- 
osity and dilatation occurring primarily, 
later endophlebitis, thickening, fatty in- 
filtration, thrombosis and phlebolith forma- 
tion in some cases. The blood supply of the 


testicle may become so impaired by these 
changes that atrophy develops (about 1 per 
cent, Campbell; 11.5 per cent, Barney). 

There is a great variety of subjective 
complaints presented by those affected 
with varicocele; a dragging sensation with 
or without pain is common. Many state 
that the condition is worse in hot weather 
or on exertion. A fear of impotence is 
present in many cases together with a 
variety of subjective symptoms that we 
usually associate with sexual neurasthenia. 
A large percentage have no symptoms. 

The diagnosis of idiopathic varicocele is 
usually obvious on inspection, the dilated 
tortuous veins and a relaxed scrotum with 
low hanging left testicle are characteristic. 
The veins empty rapidly in the recumbent 
posture and refill promptly on standing. 
Omental hernia may possibty be mistaken 
for varicocele on inspection alone but is 
easily differentiated by r first reducing the 
mass in the recumbent posture and retain- 
ing it within the abdomen with a finger 
pressed over the external ring while the 
patient stands. 

The “bag of worms” felt on palpation is 
characteristic of varicocele. The condition 
may be associated with hernia (40 times in 
Campbell’s series) or hydrocele, but this 
should offer no difficulty in differentiation. 

Idiopathic varicocele is asymptomatic in 
the majority of cases and it is a common 
observation that symptoms disappear, and 
the varicocele as well, with marriage or 
when sexual activity begins to decline. 

The condition may be divided roughly 
into three groups with reference to treat- 
ment, (1) the asymptomatic in which no 
treatment is required; (2) those with scrotal 
enlargement who complain of a feeling of 
weight or a dragging sensation in the 
scrotum or referred elsewhere. A suspensory 
should be tried. If this fails to bring relief, 
operation is indicated. (3) Those with 
sexual neuroses, and a small varicocele with 
or without symptoms referable to it. 
Operation is not advised in this group. 
These patients benefit in proportion to the 
confidence that their medical adviser is 
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able to instil in them. They must be told 
the facts. A sympathetic attitude, patience 
and time will affect a cure. 

With this grouping used as a crite- 
rion, we operate upon comparative^ few 
varicoceles. 

The operation may be successfully per- 
formed under local anesthesia with slight 
inconvenience to the patient. Most of our 
patients choose some inhalation anesthetic, 
however. We prefer a combined inguinal 
and scrotal incision. The cord is exposed, 
the anterior group of vessels isolated and a 
section removed from them. Double liga- 
tures are applied to both stumps after 
gentle crushing. Due care must be exercised 
in preserving the deferential circulation. 
We sometimes sew the cut ends of the 
stumps together with fine catgut but more 
generally employ the method of suspending 
the testicle devised by Vincent and de- 
scribed by Keyes in his textbook. We have 
not found abbreviation of the scrotum 
necessary, it usually becomes less redun- 
dant after operation. We do not employ 
drainage postoperatively. 

The most serious complication is hemor- 
rhage. We have not encountered it. Various 
observers have found that hydrocele fol- 
lows operation in 23 to 30 per cent of cases. 
We have no figures on our cases but do not 
believe that it will even approximate such 
figures. Some have advocated eversion of 
the tunica vaginalis at the time the varico- 
cele is attacked, but we do not agree that 
this is necessary or desirable. Atrophy 
occasionally occurs following operation. 
Its cause is not known but one always 
wonders about the preservation of the 
testicular circulation where it occurs. 
Campbell noted atrophy 3 times in 43 fol- 
lowed cases, while Douglas encountered it 
only 4 times in a followed series of 1 16 cases. 
Infection may occur and is quite likely 
to if there is secondary hemorrhage. Acute 
epididymitis occasionally follows operation. 

A firm scrotal bandage is desirable post- 
operatively and a suspensory should be 
worn for a period of two weeks. Confine- 


ment to bed is required for five to seven 
days postoperatively. 

Injection of the anterior group of veins 
after exposing and doubly ligating them 
has been advocated. It is claimed that the 
resulting fibrous cord makes a good suspen- 
sion for the testicle. I have had no experi- 
ence with the method, but it does not seem 
to me to be a rational procedure. 

SUMMARY 

Since the introduction of the newer types 
of sclerosing solutions in the injection 
treatment of hydrocele, it is now a practical 
procedure with definite advantages over 
radical surgical treatment in some in- 
stances. The procedure will affect a cure in 
a high percentage of cases and causes very 
slight inconvenience to the patient. We 
prefer radical surgery in the usual case, 
reserving injection treatment where the 
circumstances seem to justif3 r its use. 

We cannot see any advantage in the 
injection treatment of varicocele. A rela- 
tively small proportion of varicoceles 
requires operative treatment. In those 
cases in which operation is indicated, the 
results are as a rule satisfactory. 
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NEW 

S URGICAL procedures performed upon 
the vasa deferentia may be classified 
as follows: (i) for eradicating infec- 
tion; (2) to prevent infection; (3) for relief 
of sterility; (4) for sterilization and (5) for 
injuries and neoplasms. It necessarily 
follows that frequently other parts of the 
seminal tract are involved and will be 
mentioned when necessary. 

PROCEDURES FOR ERADICATING 
INFECTION 

Vasostomy. This was first described 
by Belfield in 1905 as a method of treating 
infections of the spermatic tract, especialfy 
the vesicles, with antiseptics. His original 
operation was done under local anesthesia, 
the skin incision being made at the upper 
end of the scrotum, the vas identified, its 
sheath incised, the vas isolated for 2 to 
3 cm. and its lumen opened by a small 
longitudinal incision. Patenc} r of its lumen 
was next determined by passage of a horse- 
hair, which in an unobstructed vas should 
pass about 20 cm. If the vas was unob- 
structed, either a blunt needle or a cannula 
was inserted into the lumen, left in place, 
and 3 to 6 mils of collargol was slowly 
injected, as it was found extremely irritat- 
ing to the interstitial tissues. At a later date 
the original operation was modified and the 
vas opening was anchored to the skin with 
a horsehair in situ as a guide. Irrigations 
were given once or twice daih r from one to 
several weeks. The procedure was taken up 
by many others and the various inorganic 
and organic silver, as well as mercurial 
preparations, were used. Later Belfield 
tested patency with a 1 125,000 solution of 
methylene blue, which in a short time 
appeared in the urine. 


YORK 

Various modifications of Belfield’s opera- 
tion appeared, most notable of which were 
Kidd’s and Luys’. These modifications were 
brought out in an attempt to overcome the 
marked interstitial reaction due to reverse 
flow of the chemical, its accompanying 
cicatricial formation and resultant sterility. 
Kidd’s modification consisted of making a 
minute opening into the lumen of the vas 
with a small tenotome. After proving the 
patency of the vas with fine silkworm gut, 
the exposed vas and surrounding tissues 
were well protected by gauze. A No. 20 
gauge needle with a tight fitting sjMnge 
was inserted into the lumen and 5 to 10 
mils of colloid silver was injected. The 
opening into the vas was closed with one 
or more fine 00 catgut sutures through its 
outer layers, the vas replaced and the skin 
was closed by catgut sutures. Usualfy one 
injection was sufficient. Where necessary a 
second injection was given one week later 
by opening the vas at a higher level. In 
Luys’ operation of vasopuncture the vas 
was opened with a fine pointed trocar and 
cannula. Through the latter patency was 
tested and the injection then made. Bel- 
field, Barney and others used the vasostomy 
procedure as a means of injecting opaque 
material for roentgenological studies of the 
vasa and seminal vesicles. Later this was 
replaced b} r catheterization of the ejacula- 
tor}>- ducts and direct injection of the 
opaque medium (sodium iodide and skio- 
dan) into the vesicles. 

Much work was done along this line of 
treatment from the time of Belfield’s 
original report in 1905, particularly where 
the main focus was found or thought to be 
in the seminal vesicles and resulting in 
recurring epididymitis, arthritis and recur- 
ring urethritis, until around 1925. While 
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certain investigators worked along this 
plan of treatment, others believed the more 
rational plan was to perform either seminal 
vesiculotomy 7 or vesiculectomy. Selected 
cases for vasostomy were reported as giving 
50 per cent cures, however, the procedure 
has lost a good deal of its earlier popularity . 
At the Squier Urological Clinic from 1928 
to date only 2 vasostomies were performed, 
no seminal vesiculectomy for an infectious 
process and only 7 11 seminal vesiculotomy 
operations for suppuration were performed. 

The vas deferens may be infected by 
extension along its wall or sheath. The vas 
may become infected from the epididymis 
or the seminal vesicles. Infections likewise 
may travel from the seminal vesicle 
through the lumen of the vas to the 
epididymis or vice versa without clinical 
evidence of involvement of the vas. Fre- 
quently in severe epididymitis the wall of 
the vas into the inguinal region is involved 
by continuity. Anatomically 7 the sheath of 
the intrascrota I and intrapelvic portions of 
the vas merge into loose connective tissue 
at the level of the internal inguinal ring 
(Bogros’s space). Seminal vesicle infections 
travelling along the sheath of the vas may 
give rise to tender indurated swellings or 
abscesses. The former may be confused 
with incarcerated inguinal hernia. Occa- 
sionally these sheaths of the vas are con- 
tinuous and infections extending along the 
sheath enter the tunica vaginalis. When 
infections extend along the sheath all 
structures of the spermatic cord become 
involved and this is classified under 
funiculitis. Vasitis or deferentitis is most 
frequently associated with gonorrheal or 
other types of epididymitis and in these 
cases the entire wall of the vas is thickened. 
Where abscess is present incision and 
drainage is performed; where in doubt the 
condition is to be observed. When there is 
no question of abscess, bed rest and ice 
bags or diathermy may be indicated. In 
addition to treatment directed to the vas 
other involved parts should receive appro- 
priate care. 


PROCEDURES TO PREVENT INFECTION 

In the nineteenth century ligation of the 
vas as well as castration was employed 
unsuccessfully as a means of overcoming 
prostatic hypertrophy by such workers as 
Cowper, Curling, Pasteau, Pousson, Albar- 
ran and Guyon. Squier in an article on 
prostatectomy’ in the Medical News, Febru- 
ary, 1905, suggested y^asectomy as a preven- 
tion of epididymitis and is quoted herewith: 

We offer as a suggestion for the prevention 
of tins complication ligation of the y'asa 
deferentia prior to performing prostatectomy. 
It is but the work of a moment and would not 
materially prolong time of the operation. When 
sey^ere cystitis exists it may' pro\*e especially 
efficacious, as these are the cases in which 
epididymitis is most prone to occur. 

Proust makes a point of isolating and 
ligating the ejaculatory ducts before the re- 
moval of the prostate. It no doubt acts the 
same as ligation of the y T asa, but requires more 
time to do as well as an elaborate dissection. 
We do not recommend that ligation of the y’asa 
deferentia should be a routine procedure, but 
it may be found to be adymntageous where the 
debility of the patient is so great that the 
possibility' of testicular inflammation would 
greatly 7 affect the prognosis. 

In the latter part of the nineteen-twenties 
this suggestion first receNed considerable 
attention from Colston, Goldstein, Alyea, 
Crabtree, Brodny 7 , Abeshouse and others. 
Today 7 it is y 7 ery 7 commonly 7 employed before 
ey 7 en instituting preparatory 7 treatment for 
prostatectomy 7 or transurethral prostatic 
surgery. ^ ^ 

These operations are y'ariously~ termed 
as ligation of the yms, ymsoligature, vasec- 
tomy 7 and diy'ision of the y r as and are 
performed to prey 7 ent infection that might 
extend through the y r as, its sheath or 
Iymiphatics (?) from the prostate, its fossa, 
or the seminal y r esicles to the epididymis 
and testicle or in the rey^erse manner. The 
more common method employed consists 01 
an excision of a small segment, about 2 to 
3 cm. The procedure can be readily carried 
out under local anesthesia. The vas is 
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grasped between the thumb and index or 
middle finger at the level of the incision, 
which is usually made on the anterior 
surface of the scrotum just below the 
scroto-abdominal junction. The vas is 
separated from other contents of the cord 
and ligated in two places, a small segment 
of 2 to 3 cm. is excised, the stumps replaced 
and the skin closed with two to three 
interrupted sutures without drainage. 

The value of vasectomy as a preliminary 
to prostatectomy, transurethral prostatic 
operations and other protracted bladder 
operations can readily be seen by the 
following reported figures: Crabtree and 
Brodny in 1930 collected 1624 reported 
cases of prostatectomy without previous 
vasectomy, 21.6 per cent of which devel- 
oped epididymitis, while in 514 cases in 
which vasectomy was performed, only 8 
cases of epididymitis developed, or a per- 
centage of 1.50. In 1936 Abeshouse re- 
ported 208 cases of prostatectomy with 
preliminary vasectomy without a single 
case of epididymitis. Recently the author 
reviewed the cases at the Squier Clinic 
from 1931 to 1935 inclusive, 414 cases of 
prostatectomy without vasectomy devel- 
oped 49 cases of epididymitis, 5 of which 
required incision and drainage, making a 
percentage of 11.8 of epididymitis, 10.2 
per cent of the latter requiring incision and 
drainage. During the same time 187 cases 
of prostatectomy had vasectomy performed 
and developed only 9 cases of epididymitis, 
4 of which, however, required incision and 
drainage. This makes a percentage of 4.81 
of epididymitis, 44.4 per cent of which 
required incision and drainage. At the 
Squier Clinic we believe vasectomy should 
be employed early in the course of prepara- 
tion for prostatectomy or otherwise it may 
light up a pre-existing focus which may go 
on to suppuration. The variation in the 
percentages of epididymitis with or with- 
out vasectomy vary directly with economic 
factors. Private patients show the least 
involvement. Ward patients in a city or 
state hospital give the highest percentage 
of epididymitis. 


Various other operations have been 
described by Alyea, Colston, Morson, 
Darget, Labot and others. Alyea and 
Colston, using special clamps and needles, 
ligate the vas through the scrotum without 
making an incision. Morson instead of 
ligating the surgically exposed ends of the 
vas crushes them between artery clamps. 
Darget and Labot employ a single anterior 
vertical midline incision along the median 
raphe of the scrotum for exposure and 
division of the vasa. 

While primary tuberculous involvement 
of the vas apparent^ does not occur, it is 
secondarily involved from the epididymis 
and seminal vesicles. It is not in the scope 
of the paper to bring up factors for or 
against where the primary focus of tuber- 
culosis in the lower genitourinary tract 
occurs. Radical removal of the entire lower 
genitourinary tract seems to have lost 
much of its prestige. To-da}', however, it is 
common practice in removing a tuberculous 
epididymis to do a vasectomjr on the 
uninvolved side, even in the absence of 
proved involvement of the prostate or 
seminal vesicles. Vasectomy is also done 
bilaterally in cases of proved prostatic or 
seminal vesicle involvement, without def- 
inite evidence of invasion of the epi- 
didymis. Barney has shown that these 
cases of tuberculosis are usually sterile. 

FOR RELIEF OF STERILITY 

These operations have been devised to 
overcome mechanical obstructions which 
prevent the passage of spermatozoa from 
the testicle or epididymis through the vas 
to the ampulla and vesicle. In azoospermia 
the condition is either bilateral or unilateral 
with the opposite side absent or atrophied. 
The operations described consist of anasto- 
mosis between the vas and epididymis, 
between the vas and testicle, between the 
vas and a spermatocele and crossed anasto- 
mosis of one vas to the opposite epididymis 
or testicle. Success, in addition to the 
operative technique, depends on proving 
the patency of the vas deferens above the 
obstruction as well as finding viable 
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spermatozoa in either the epididymis or 
testicle below the obstruction. Failures 
from the operative standpoint are not only 
due to the very small calibre of the lumen 
of the vas and the brittleness of epididymal 
tubule, but also to the fact that hemor- 
rhage, tension of suture and infections can 
easily give rise to sufficient scar tissue to 
obstruct the new passageway. It is impor- 
tant also to know the status of the ampulla 
and seminal vesicle. 

In 1902 Martin and his associates 
described the first Iaterolateral anastomosis 
of the vas to the epididymis. This was 
followed by modifications by a number of 
men such as Fuller, McKenna, Lespinasse, 
Quinby, Bogoljuboff, Hagner and others. 
Fine silk, silkworm gut, silver wire with 
occasional addition of catgut are the 
favorite suture materials. Direct anasto- 
mosis of the vas to the epididymis is almost 
impossible because of the microscopic size 
of the tubule of the epididymis. Because of 
the latter the vaso-epididymostomy opera- 
tions require removal of an oval or cup- 
shaped piece of tubule and thereby hoping 
the anastomosis will develop from one of 
the convolutions. 

Hagner s Operation. Hagner exposes the 
entire epididymis by opening the tunica 
vaginalis. He tests the patency of the vas 
with a fine tear duct probe, which should 
pass 16 to 20 cm. At a point in the epi- 
didymis where viable spermatozoa are 
obtained an elliptical piece is excised and 
Iaterolateral anastomosis is made with fine 
silver wire. The first silver wire suture is 
used for anchorage and is placed between 
the distal end of the opening into the vas 
and the lower end of the elliptical incision. 
Two lateral sutures are used and care 
should be exercised to include some of the 
cut tubules of the epididymis and prevent 
their dropping back. These sutures should 
include just enough of the opening into 
the vas to approximate the edges of the 
anastomosis. In placing the last suture, 
which approximates the upper ends of the 
incision in the epididymis and the vas, one 
should be careful not to occlude the lumen. 


Before this suture is tied patency should 
be tested with the fine tear duct probe. 
From Hagner’s experience manifestations 
of successful operations vary up to nine 
months, and, therefore, he waits one year 
before undertaking a second anastomosis. 
He has had good end results in 21 of 33 
cases operated or in 63.6 per cent. 

Anastomosis of Vas Deferens to Sperm- 
atocele. Spermatoceles are common and 
maj^ be present with occlusion of the 
epididymis. Lateral anastomosis or direct 
implantation of the cut end of the vas into 
the spermatocele sac offers excellent chance 
of success. Hagner reported a successful 
lateral anastomosis of this type, which six 
weeks postoperatively had live sperma- 
tozoa, and his wife gave birth to a child 
within one year. 

Crossed Anastomosis of Vas. Hagner 
reported this type of anastomosis in 3 cases 
in which viable spermatozoa were found m 
the epididymis but the corresponding vas 
was occluded, while the opposite vas was 
patent but without spermatozoa in its 
epididymis. In these cases the patent vas 
is severed at the lowest feasible point and 
passed through the median septum of 
the scrotum and anastomosed to the 
epididymis. 

Anastomosis of tbe Vas to the Rete Testis. 
This type of anastomosis was unsuccess- 
ful^ attempted and reported by Scaduto in 
1901. The first successful ones were re- 
ported by Bogolojuboff in 1903. The 
original operation was modified by Rolnick 
on the basis of experiments on dogs. In 
Rolnick’s operation the vas is lifted out of 
its sheath 1 Yz inches above the point it 
crosses the mediastinum of the testicle. A 
small longitudinal incision is made in the 
vas and its patency tested. A blunt vasot- 
omy needle is then inserted through this 
opening downward toward the epididymis 
and the vas is divided over the needle 
where it crosses the mediastinum of the 
testicle. The upper end of the vas is split 
into two or three parts and 000 catgut 
sutures inserted through the split ends with 
a No. 23 gauge hypodermic needle. The 
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vasotomy needle in the vas is threaded 
with a fine silkworm and then removed. 
A long No. 23 gauge hypodermic needle is 
inserted through the posterior convex 
surface of the testicle with its point emerg- 
ing at the rete in the mediastinum. At this 
point of emergence the tunica is split for a 
distance of 34 of an inch, the rete incised 
and tested for spermatozoa. The needle 
through the testicle is threaded with the 
same silkworm which has passed through 
the lumen of the vas and withdrawn, so 
that the silkworm now passes through the 
testicle and vas. The sutures in the split 
end of the vas are united to the tunica of 
the testicle which has been incised, the ends 
of the vas dipped into the rete and the 
sutures tied. The silkworm is carried out 
on the skin on both sides and then tied. It 
is left in place seven to ten days. The 
purpose of this silkworm gut is to develop 
a channel, prevent organization of a scar, 
make a path for the process of epithelializa- 
tion and to fix the testicle and vas and thus 
avoid tension. The introduction of the silk- 
worm gut suture for these purposes was 
first brought out by McKenna in his work 
on epididjunovasostomy. 

Wilhelm in 1935 has suggested and 
described a two-stage vaso-orchidostomy 
with interposed spermatocele. 

OPERATIONS FOR STERILIZATION 

The subject of sterilization has gained 
increased prominence through legislation 
not only in several European countries but 
also in states in this country. The compul- 
sory aspects of these legislations apply 
usually to the physically and mentally 
defective public charges, as well as all 
persons with outward evidence of heredi- 
tary disease. It is well to remember that, 
dependent on the circumstances, consent 
for human sterilization may be given by the 
patient, by the patient with his parents 
or guardian, may be ordered by state 
officials and that it may be forbidden b} r 
law, as four states limit by penal statutes 
sterilization in private practice to cases of 
“medical necessity.” Twenty-eight states 


have laws providing compulsory or volun- 
tary sterilization of mentally deficient 
persons. Whenever the question of steriliza- 
tion arises in marriage because of a path- 
ological condition it would seem more 
logical to sterilize the so afflicted individual. 
The latter opinion at times may have to be 
varied after consultation with the internist. 
The question of sterilization of a healthy 
male is, however, a problem of his own to 
be discussed with his physician. 

The operations performed for steriliza- 
tion have been described under procedures 
to prevent infection. Whenever this opera- 
tion is performed for sterilization it is highly 
advisable to excise 4 to 6 cm. of each vas, 
appropriately label the section from either 
side and request a histological section of 
the same. Another caution is, that the 
semen should be checked at intervals for 
spermatozoa, as they can at times remain 
viable within the vesicles for lengthy 
periods. Wildenskov advocates injection of 
a sterilizing agent such as 0.1 per cent 
rivanol, into the vas above the resection. 
Steinbach in 1912 advocated vasectomy 
for impotency in the elderly male, claiming 
it caused proliferation of the interstitial 
cells, with an increased production of the 
male hormone. This to date has not been 
proved and has been widely^ criticized. 

OPERATIONS FOR INJURIES AND 
NEOPLASMS 

Injuries of the vasa are not at all com- 
mon. Injuries more likely to occur are those 
due to accidents in operations involving 
the spermatic cord where the vas may be 
partially* or completely severed. When 
recognized the partially or completely 
severed vas should be immediately repaired 
by two or more fine silk or silver wire 
sutures, care being taken not to include 
the lumen. Another method of suturing 
frequently employed is to pass a piece of 
fine silkworm gut threaded to a needle into 
the lumen of both ends of the vas and out 
through the wall for a distance of 1 cm. 
Having thus approximated the divided 
vas, the ends of the suture are tied loosely 
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over the skin and after seven to ten days 
are cut and removed. The sheath of the vas 
should always, if possible, be reunited. 
Other operative injuries are those following 
the use of strong chemicals in vasostomy 
procedures. Infrequent injuries occur in 
stab wounds, bullet wounds and blows. 
In the latter, injuries to the blood vessels 
are more likely to occur than to the vas 
itself and the treatment is similar to 
wounds in general. 

Neoplasms of the vas deferens are ex- 
tremely rare. Cysts such as spermatoceles 
occasionally occur. Fibroma is occasionally 
seen and more likely arises from the 
spermatic cord. A few eases of lipoma and 
one of scarcoma have been reported. Other 
malignancies along the course of the 
vas are usually extensions from primary 
growths from within the scrotum. The 
operative treatment in benign growths is 
local excision and in malignancies depend- 
ent on the degree of involvement either 
radical surgery, deep x-ray therapy or a 
combination of both. 

SUMMARY 

Vasostomy, like seminal vesiculotomy 
and seminal vesiculectomy were popular 
operative procedures from 1905 through 
1925. Since then they have lost a great deal 
of their popularity with resultant greater 
selectivity of cases. 

The most common operation on the vas 
deferens, ligation of the vas, is mainly 
employed preliminary to prostatectomy, 
whether performed by the open or closed 
methods, and preliminary to extensive 
bladder or urethral manipulations, as a pre- 
ventative to epididymitis. It is also em- 
ployed in cases of tuberculosis where the 
prostate, seminal vesicle or one epididymis 
is involved, hoping to prevent spread to the 


uninvolved epididymis. Ligation of the vas 
is employed in sterilization of the male. 

Operations for the relief of sterility have 
to overcome the mechanical obstructions 
which prevent the spermatozoa from travel- 
ing from the testicle and epididymis through 
the vas to the ampulla and vesicle, which 
necessarily have to be varied, dependent 
upon operative findings in each case. 

Neoplasms benign or malignant of the 
vas deferens are rare and seldom primary. 
Likewise injuries are uncommon. 
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OFFICE TREATMENT OF BARTHOLIN’S GLAND 

ABSCESS OR CYST 
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PORTLAND, OREGON 

B ARTHOLIN’S gland abscess or cyst Bartholin’s gland abscess 

can be treated satisfactorily in one’s The red, painful and fluctuating swelling 
office with a minimum of expense and in the region of the Bartholin’s glands is 



Fig. i. The gland is held firmly between the 
thumb and the index finger. An incision, about 
i cm. long, is made through the skin in the 
dependent portion of the mass in the region 
of the duct. In case of abscess of Bartholin’s 
gland, the incision is made in the same place, 
but it is made a little bit longer and extends 
into the gland itself. When the pus is evacu- 
ated, a small gauze strip is inserted to keep the 
incision from closing prematurely. 

discomfort to the patient. I have used the 
procedures described here for six years and 
have found them to be simple, safe and 
curative. 



Fig. 2 . The heated blade of a Post cautery is 
thrust through the opening in the gland, and 
the lining of the gland is destroyed by vertical 
and horizontal movements with the blade tip. 

diagnostic of Bartholin’s gland abscess. 
There is only one treatment for this condi- 
tion, incision and drainage. 

Under local ethyl chloride anesthesia the 
incision is made at the dependent portion 
of the gland, near the mucocutaneous 


border. The abscess should not be squeezed 
or massaged after the incision has been 
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made. A small gauze strip is then inserted 
into the opening, and it is replaced with a 
clean one every other day for three or 



. ' . * ** 
’ >•?- 


Fig. 3. The wound one week after the cauterization. 
Drainage continues through this opening and the 
healing takes place from the base of the wound. In 
one month or less the wound is healed. 

four times. This insures adequate drainage 
and prevents the incision from closing too 
early. 

The physician must know that this is 
merely an emergency treatment and that 
when the wound has healed, if the duct of 
the gland does not reopen, the continued 
function of the gland may lead to the 
formation of a cyst. He should inform the 
patient of this, and instruct her to return 
for removal of the cyst if one should form 
and cause her inconvenience. He should also 
tell the patient that there are two Bartho- 
lin’s glands. 

Bartholin’s gland cyst 

In many cases of Bartholin’s gland 
abscess the gland and its duct "are de- 


stroyed, and following incision and drain- 
age there is a permanent cure. However, in 
many cases the mucous membrane lining 
of the gland does not lose its ability to 
secrete mucus, and if the duct remains 
closed there will ensue a Bartholin’s gland 
cyst which will slowly enlarge to the point 
of producing great inconvenience. 

Bartholin’s gland cyst is treated in the 
following manner: Under intravenous evi- 
pal or pentothal sodium, or under nitrous 
oxide or ethylene anesthesia, after aseptic 
and antiseptic precautions, the cyst is 
grasped between two fingers and an inci- 
sion, approximately 1 cm. in length, is 
made through the skin, as near the duct 
opening as possible (Fig. 1). Through this 
incision the hot blade of a Post cautery is 
inserted into the cyst, and, then, by a 
series of vertical and lateral strokes, the 
entire wall of the cyst is destroyed by 
actual cautery (Fig. 2). If the incision is 
made close enough to the opening of the 
duct, the duct will also be destroyed. No 
packing is necessary as the cauterized 
edges of the incision will remain open until 
the entire site of the cauterization has 
healed. There is no bleeding and only slight 
discomfort following this procedure. The 
entire operation can be done in about three 
minutes, and within two or three hours 
the patient is able to get up and walk 
home. 

The wound heals slowly by granulation 
from its base, and in one week has the 
appearance shown in Figure 3. During this 
time there is practically" no discomfort to 
the patient. At the end of one month the 
wound is closed and healed with a hardly 
perceptible scar. 

SUMMARY 

An office method of treating Bartholin s 
gland abscess and Bartholin’s gland cyst is 
shown. The cyst lining is destroyed by 
means of the Post cautery through a small 
incision, and illustrations are given to 
demonstrate the method. 
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I MPERFORATE hymen is a malforma- 
tion of real clinical importance even 
though it is not very common. Nelson, 1 
in his report of a case of congenital atresia 
due to imperforate hymen, refers to the 
36 collected cases reported by Ross in the 
American Medical Journal of July, 1891, 
which reviewed the literature up to that 
time. Murph} r in the British Medical 
Journal reported one case in 1895. A survey 
of the literature from 1916 to 1936 reveals 
37 reported cases. 

ANATOMY 

The hymen is a thin membraneous 
fold partially closing the lower end of 
the vagina, separating the vagina from the 
vulva, and is perforated usually at the 
center. The structure of the hymen is 
similar to that of the vagina and is com- 
posed of connective tissue with numerous 
elastic fibers, blood vessels, occasional nerve 
endings, and is covered on either side with 
stratified epithelium. The opening in the 
hymen varies in size and shape, giving rise 
to different, types depending on the pattern 
of the opening. The more common types 
are: the semilunaris, the annularis, the 
cribiform, the septate, the denticulata or 
fimbriata and the imperforate. These are 
self-explanatory. The fimbriated hymen 
may sometimes be mistaken for a ruptured 
hymen and possesses some medicolegal 
interest. 

In the newborn the hymen is redundant 
and projects beyond the surrounding parts. 
In the adult virgin the margins of the 
opening are usually in contact with each 
other, closing the aperture in the vagina, 
more or less completely. The size of the 


orifice varies from a pinhead to a caliber 
which will readily admit the tip of one 
finger. 

The consistency of the hymen is gyneco- 
Iogically important from the standpoint of 
coitus, dyspareunia, and relative sterility. 
It may be so firm and rigid that surgical 
interference may be necessary before coitus 
can be comfortably accomplished, or it 
may be very elastic so that no rupture 
takes place with coitus. Boynton 2 reported 
a case of pregnancy with an unruptured 
hymen in an unmarried girl; an Aschheim- 
Zondek test aided in the differential diagno- 
sis from an ovarian cyst. Contrary to 
popular lay belief, loss of virginity is not 
always associated with loss of blood al- 
though in very rare instances the loss of 
blood may be so profuse, as to require 
surgical treatment. 

Cases have been reported in which an 
almost imperforate hjmien had remained 
intact until labor and ruptured only when 
distended by the head of the fetus or had 
to be incised to avoid irregular lacerations. 
This also obtains in patients having a 
thick septate hymen, where the bridge of 
tissue has to be cut before delivery can be 
accomplished. I saw a case of the latter 
during my internship daj-s on the Gyneco- 
logical and Obstetrical Service at the 
Carney Hospital. Papadopoulos 3 reported a 
case of ectopic gestation with an apparently 
imperforate hymen. 

EMBRYOLOGY 

The cephalic portions of the Mullerian 
ducts become the Fallopian tubes and the 
fused caudal parts of the Mullerian ducts 
give rise to the uterus and vagina. 


* From the Department of Gynecology, Tufts College Medical School, and the Gynecological and Obstetrical 

Service of the Qimev Hospital. 
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According to Cunningham 4 the hymen is 
formed from a little fold which appears at 
the point where the vaginal portion of the 



Fig. k Imperforate hymen. 


fused Mullerian ducts opens into the uro- 
genital canal. He also refers to the direct 
continuity of the upper surface of the 
hymen with the vaginal wall and the simi- 
larity in structure, concluding that the 
hymen is a portion of the vagina, from the 
viewpoint of development. 

Williams 5 refers to the embryological 
researches of Nagel, which have been con- 
firmed by Gellhorn, holding the point of 
view that the hymen represents the lowest 
portion of the vagina. He further states: 
“ In early embryos the hymen is composed 
of a solid mass of epithelial cells and after 
proliferating rapidly for a time, those most 
centrally situated begin to degenerate so 
that a lumen is produced.” Imperforate 
hymen is produced by the persistence of 
the centrally located epithelial cells of the 
posterior wall of the urogenital sinus, 


which normally degenerate to produce a 
lumen which becomes the vaginal outlet. 

The late C. Jeff Miller 6 advanced two 
other possibilities as to the causation of 
imperforate Itymen, in addition to the one 
stated which is the most generally accepted, 
namely: (i) some infection in intrauterine 
life; and (2) excessive proliferation and 
coalescence of the area just back of the 
septum, rather than its failure to regress. 

COURSE 

Imperforate Itymen is rarely recognized 
before puberty because of the absence of 
symptoms before the onset of the menses. 
It majr be detected before puberty only 
when other conditions at the vulva direct 
attention to this region. After puberty the 
normal outflow of menstrual blood and 
mucus secretion is obstructed by the 
atresia and cannot escape from the vagina. 
This is followed by an accumulation of 
menstrual fluid above the obstruction 
producing hematocolpos first; later when 
the vagina has been completely filled and 
distended with menstrual blood, the cer- 
vix begins to dilate and becomes filled 
with blood producing hematotrachelos, and 
when the uterus in turn is filled with blood 
we have hematometra. The menstrual fluid 
then forces its way out into the tubes and 
the peritoneal cavity. Some of the viable 
endometrial cells 7 which are present in the 
menstrual flow, may be implanted on the 
ovaty or peritoneum and produce endo- 
metriosis. This continued irritation of the 
menstrual fluid, produces a chemical peri- 
tonitis. Adhesions are soon formed which 
seal the abdominal ends of the tubes. Then 
with no further avenue of escape, the blood 
distends the tubes and we have a condition 
of hematosalpinx. 

COMPLICATIONS 

If not corrected in time serious conse- 
quences may follow. The two principal 
dangers are rupture and infection. Spon- 
taneous rupture may occur externally or 
internally. 
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In external rupture the hymen usually toneal cavity. Gerin-Laj oie, 9 reported a case 
gives way. This is sometimes followed by of generalized peritonitis caused by an 
recovery, but more often the distended imperforate hymen. 



Fig. 2 . Imperforate hymen first 
causes distention of the vagina 
producing hematocolpos. ( After 
Sulton and Giles.) 


Fig. 3. Imperforate hymen producing in successive stages, 
hematocolpos, hematotrachelos, hematometra and hema- 
tosalpinx. One tube is shown open, while the other show's 
the abdominal ostium sealed as a result of chemical peri- 
tonitis. ( After Si{ll 07 i and Giles.) 


cavity becomes infected. Cases have been 
reported of perforation through the labium 
majus. s 

In internal rupture the vaginal, uterine, 
or tubal walls may be perforated. A vesico- 
vaginal or rectovaginal fistula s may be 
produced and the blood may be discharged 
through the bladder or rectum. These 
spontaneous openings are usually inade- 
quate and recurrence of the original condi- 
tion usually takes place, or a permanent 
fistula is produced. The most serious com- 
plication is an intra-abdominal rupture of 
hematosalpinx with subsequent peritonitis. 

Hematocolpos may become infected by 
invasion with colon bacilli, producing a 
retention sepsis which may spread upwards 
and involve the uterus, tubes and peri- 


SYMPTOMS 

There may be no symptoms complained 
of by the patient at the onset even when the 
girl is at the age of puberty, and is men- 
struating internall} - . In such a case, obvi- 
ously the diagnosis cannot be made, unless 
we are fortunate enough to have the 
privilege of examining the patient, with the 
idea of determining whether or not an 
imperforate hymen is present, as was the 
case with McIIIroy and Ward. 10 The} r 
reported 3 cases of imperforate hymen 
occurring in one family: 

The eldest sister, aged twenty years, had 
never menstruated, and complained of attacks 
of abdominal pain occurring monthly, for the 
past six months. She also noticed that her 
abdomen was increasing in size. Examination 
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revealed an imperforate hymen with hemato- 
colpos and hematometra. The h} r men was ex- 
cised and she made an uneventful recovery and 
menstruated normally afterwards. 

Exact!}' one year later, another sister, aged 
sixteen years, gave an identical history, also of 
six months duration. Examination revealed a 
condition similar to that of her sister. Oper- 
ation was performed with an uneventful 
convalescence. 

The mother then volunteered the informa- 
tion that she has a third daughter who was 
fourteen years old and had never menstruated, 
but was symptom-free. The mother was ad- 
vised to have her daughter come in to be 
examined. Examination showed an imperforate 
hymen, but there was no evidence of hemato- 
colpos. An operation was advised and when the 
hymen was excised two pints of chocolate 
colored fluid flowed out. Menstruation has been 
normal since the operation. 

Usually however, the patient is at the 
age of puberty, has menstrual molimen, 
but does not have an external flow of blood. 
There is pelvic distress and discomfort, 
which increases from month to month. 
Sometimes the pain is very severe and 
sharp , 11 and is followed by pelvic fullness 
and pressure, with a general feeling of 
lassitude. There may be rectal irritation 
producing a frequent desire for evacuation 
of the bowels, and vesical irritation produc- 
ing frequency of urination. Snodgrass , 12 
Lazarus , 13 Hammond , 14 and Mouradian 15 
report cases of acute urinary retention due 
to mechanical compression and angulation 
of the urethra by hematocolpometra. 
Where acute urinary retention is the 
presenting symptom in patients at the age 
of puberty, who have never menstruated, 
we must not neglect to make a recto- 
abdominal examination, in spite of the 
reluctance of the patient, or else the 
diagnosis will be missed, valuable time will 
be lost and unnecessary cystoscopic studies 
and x-ray studies will be made before the 
correct diagnosis is reached, as happened in 
one of the cases reported by Lazarus. 

EXAMINATION 

In patients having an imperforate hy- 
men, inspection reveals the lack of hymenal 


opening. There may be some bulging and 
slightly bluish discoloration of the hymenal 
membrane. Recto-abdominal examination 
reveals the presence of a soft, fluctuating 
tumor, which varies in size with the extent 
and duration of the condition. 

Recto-abdominal examination should be 
performed in every patient at the age of 
puberty who does not menstruate and who 
has attacks of abdominal pain. Nelson 1 
reported a case in which the abdominal 
examination suggested an acute surgical 
condition in the abdomen. A rectal exami- 
nation was not done. A tentative diagnosis 
of acute appendicitis was made and at 
operation hematometra and hematosalpinx 
were found with dark colored fluid in the 
abdomen. The hymen was then inspected 
and found to be imperforated. 

DIAGNOSIS 

The diagnosis is easily made if a careful 
history is taken and a careful examination 
is made, including inspection of the hymen 
and recto-abdominal palpation. 

TREATMENT 

The treatment is surgical. The first 
principle to bear in mind is rigid asepsis 
throughout the operative and convalescent 
stages, because of the danger of infection. 
Under a general anesthetic a crucial inci- 
sion is made and the fluid is allowed to 
escape slowly. Then the central area of the 
hymen is excised and the cut edges are 
sutured with fine catgut to control the 
bleeding. Mere incision, without excision 
of the central area of the hymen is not 
enough, as shown by the case reported by 
Nelson 1 in which the imperforate hymen 
was merely incised, the fluid allowed to 
drain out, and a rubber tube drain inserted. 
Four weeks later the incision in the hymen 
was closed and another operation had to be 
performed. 

Irrigations are not advised because of the 
fear of spreading infection upward. If there 
is evidence of a tubal tumor, a laparotomy 
should be performed and a radical opera- 
tion done removing all pathological organs. 
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The dangers of infection are too real to 
warrant conservatism in such cases. Drain- 
age should always be instituted because 
these patients are potentially septic. 

SUMMARY 

Imperforate hymen is clinically impor- 
tant even though the condition is not very 
common. It is produced by the failure of 
the centrally located epithelial cells of the 
posterior wall of the urogenital sinus to 
degenerate. 

When this condition obtains the men- 
strual blood is prevented from flowing out 
of the vagina and begins to back up, 
producing in order, hematocolpos, hema- 
totrachelos, hematometra, hematosalpinx 
and sometimes endometriosis. 

If imperforate hymen is neglected, com- 
plications may occur. These are produced 
either by rupture or infection. 

We must think of imperforate hymen 
when a patient at the age of puberty does 
not menstruate and complains of pelvic 
distress, discomfort or pain, which in- 
creases in severity from month to month. 
Acute urinary retention may be the out- 
standing symptom. 

Imperforate hymen is recognized by the 
lack of a hymenal opening on inspection, 
and the presence of a soft fluctuating tumor 
on recto-abdominal palpation. Recto-ab- 
dominal examination should not be ne- 
glected in these patients. 

The treatment consists of making a 
crucial incision to allow the fluid to run out 


slowly, and then excising the central area 
of the hymen and suturing the cut edges. 
The literature is reviewed. 
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ACCORDING to statistics, carcinoma 
/-\ of the uterus is said to account for 
approximately one-third of all ma- 
lignant neoplasms in women. About 90 per 
cent of carcinomas of the uterus have their 
origin in the cervix, while the remaining 
10 per cent arise from the endometrium. 
The uterine cervix has two types of 
epithelium, cylindrical epithelium, lining 
the cervical canal and squamous stratified 
epithelium, covering the vaginal portion. 
Malignant epithelial new growths of the 
cervix most frequently develop at the junc- 
tion of the two epitheliums at the so-called 
mucocutaneous border. Because of the 
anatomical configuration of this organ, 
three main types of epithelial malignant 
disease may develop in the cervix; a true 
adenocarcinoma, from the cylindrical epi- 
thelium of the endocervix; an adeno- 
acanthoma, a tumor composed of glandular 
and squamous elements, arising in the 
portio or cervical canal, and a squamous 
cell or epidermoid carcinoma from the 
stratified squamous epithelium of the 
portio. Primary sarcoma of the cervix is 
extremely rare; I have met it but once in 
a gynecologic experience of twenty-four 
years. 

Chronic irritation is admittedly an 
important predisposing factor in the de- 
velopment of malignant disease of the 
cervix. Infection resulting in chronic in- 
flammation and the trauma of childbirth, 
with superimposed infection and inflamma- 
tion, play a conspicuous role in favoring the 
development of this condition. 

The uterine cervix is readily accessible 
to palpation, inspection and treatment. 
For these reasons it would seem logical to 


expect better results than we are now 
obtaining if patients presented themselves 
earlier to their physicians. When the cause 
of carcinoma is discovered, the treatment 
may be entirely changed. For the present 
our strongest arms against the disease are 
(1) prophylaxis, (2) early diagnosis and 
(3) early treatment. 

PROPHYLAXIS 

If it is rightly assumed that chronic 
irritation is an important element in the 
production of malignant disease of the 
portio, it is logical to feel that the pro- 
phylaxis rests in removing all sources of 
irritation from that organ. There are no 
symptoms in early carcinoma of the cervix; 
the symptoms are slight and frequently 
overlooked in moderately advanced cases. 
Hence, the basic principle involved rests 
primarily on the periodic examination of all 
women during the period of sexual activity 
or childbearing age. Carcinoma of the 
cervix is known to occur at all ages, but it 
is most common!}' encountered between the 
ages of forty and fifty years. After seventy 
years of age it is uncommon. The periodic 
examination will lead to the detection of 
irritative lesions and their eradication. It is 
worthy of emphasis that no obstetrician 
should discharge his patient after child- 
birth until her cervix is completely healed. 
Simple erosions may be treated in the office 
by linear cauterization, which may be done 
in one sitting, or in two or three sessions, 
and the same form of treatment may be 
employed for the lesser lacerations of the 
cervix. In the younger group of women, 
still in the childbearing age, the extensive 
lacerations of the cervix with scar tissue and 
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ectropion should be required by trachelor- 
rhaphy. After the menopause, or in women 
where future pregnancies are not con- 



l : u;. 1 * Extensive erosion of the cervix following 
infection and inflammation. 


sidered the cervix should be amputated, as, 
is so doing, the organ in which 90 per cent 
of the carcinomas of the uterus develop is 
removed. Again, the endocervix and portio 
vaginalis should be thoroughly cauterized 



ivtropion, I he scar tissue at the edges of the 
laceration keens the cervical lips everted. 

before the performance of a supravaginal 
hysterectomy to prevent the occurrence of 
stump carcinoma. 


EARLY DIAGNOSIS 

Biopsy. It is often impossible to differ- 
entiate, with the naked eye, between 



Fig. 3. Early carcinoma of the cervix 
involving only a small area on the pos- 
terior lip. 


severe chronic inflammation and early 
carcinoma. If there is transition from 
chronic inflammation to carcinoma, in the 
interest of the patient, this should be 
ascertained as early as possible. A small 
lesion limited to the cervix is curable, while 
one which has extended beyond that organ 
in the rich lymphatics of the parametria is 
fatal in a very high percentage of women so 
afflicted. In order to establish an early 
diagnosis of carcinoma of the cervix there 
are three methods available: (i)colposcopy, 
(2) the Schiller test and (3) biopsy. The 
colposcope is a magnifying instrument 
which allows the detection of suspicious 
areas, patches of leukoplakia, for instance. 
The Schiller test is carried out by painting 
the cervix with an excess of Lugol solution; 
the normal cells take a mahogany brown 
color, while the carcinomatous, because of 
their loss of glycogen content, do not take 
the stain, so that carcinomatous areas 
appear as whitish spots in a dark mahogany 
background. Both the colposcope and the 
Schiller test point out the areas from which 
a biopsy should be taken. The histological 
examination of the excised tissue settles the 
diagnosis. 

Three types of biops}- specimen may be 
obtained from the cervix; (1) from the 
portio or external surface; (2) from the 
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endocervix or cervical canal and (3) from a cervix is by means of the electrically 
polyp which, under certain circumstances, charged wire loop, the next best being 
may become malignant. excision of the area with a knife, the No. x 1 



Fig. 4. Chronic endocervicitis, healing cervical 
erosion (second stage) and Nabothian cyst 
formation. No evidence of malignancy. X 50. 


TECHNIQUE 

Biopsy oj Portio . The cervix is exposed 
through a bivalve speculum and all secre- 
tions are removed from its surface as well 
as from the vaginal walls. The plug of 
mucus or mucopus in the cervical canal is 
dissolved by a weak solution of caroid 
applied on a cotton-wound applicator. The 
entire cervix is then painted with a germi- 
cidal solution; this may consist of 33^ per 
cent tincture of iodine, or of any other 
preparation which the operator may prefer. 
It is a known fact that cutting in a carcinoma 
of the cervix with a cold knife may rapidly 
spread the disease to the lymphatics. The 
electrically charged wire loop of the high 
frequency apparatus is the best cutting 
instrument devised for biopsies of the 
cervix. It cuts cleanly, does not char the 
tissues and seals the Ij’mphatics as it cuts 
through. Anesthesia is usually not neces- 
sary for this procedure. In the absence of 
such an apparatus, a biopsy may^ be taken 
with a cold knife provided that an actual 
cautery is at hand to immediately cauterize 
the incised area. Light anesthesia maj r be 
necessary for this method, which is more 
traumatizing. In other words, the ideal 
method of performing a biops} r of the 



Fig. 5. Cervical polyp showing 'chronic inflam- 
mation, glandular f^^perplasia, and epider- 
mization. There is no evidence of malignancy. 

X 75- 

Bard Parker blade being the best for this 
purpose, followed by thorough cauteriza- 
tion of the area by the actual cauterj^. In 
this day and age, no biopsy of the cervix 
should be attempted unless facilities for 
cauterization are at hand. 

Biopsy of Endocervix. After carrying 
out the cervical preparation alreadj r out- 
lined, a cotton-wound applicator, saturated 
with a 2 per cent solution of nupercaine, is 
gently applied in the cervical canal and 
allowed to remain in situ for twentj r 
minutes. If the cervical canal is not suffi- 
ciently patulous, it is gently (not forcibly) 
dilated with small graduated sounds, so as 
to allow the introduction of the smallest 
curette. The surfaces of the cervical canal 
are lightly gone over and endocervical 
mucosa obtained. 

All the tissue removed at operation on 
the cervix, repair or amputation, should be 
considered biopsy material and so treated. 
A surface biopsy of a suspicious lesion ma} r 
also be obtained by removing small bits 
of tissue for microscopic examination, by 
the sharp cutting clip forceps. Here again 
it is advantageous to cauterize the area 
from which the tissue is obtained. In any 
case, the material removed is placed in 10 
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per cent formalin solution and sent to the 
pathologist for examination. The first and 
last methods may be carried out in the 


There are no symptoms in early carcinoma 
of the cervix. When the classical textbook 
symptoms appear, the disease is well 



Fig. 6 . Atypical epidermoid carcinoma, showing 
slight differentiation, confined to the surface of 
the cervix. X 75. 

office, while it is easier to hospitalize the 
patient for the second. 

EARLY TREATMENT 


Fig. 7. Adenocarcinoma of the cervix, partly 
solid and partly glandular, growing with 
moderate rapidity and invading the lym- 
phatics. X 75* 

established. In the state of our present 
knowledge, improvement in the results of 


By doing a biopsy on suspicious cervices, 
an early diagnosis of carcinoma of the 
cervix may be established. If the pathologi- 
cal report shows that carcinoma has already 
begun to develop, treatment by radium and 
deep x-ray therapy should cure a high 
percentage of these early cases. If, on the 
other hand, a report of chronic inflamma- 
tion is received, the cervix should be 
cauterized or repaired, as the case may be, 
in order to prevent the future development 
of a malignant neoplasm. 

Working along these lines at the New 
England Medical Center, we discovered 
last year 8 carcinomas of the cervix which 
could not be detected with the naked eye. 
These women were all treated by irradia- 
tion and their cervices are completely 
healed. The lesions were such early ones 
that the prognosis should be favorable. 

I am indebted to Dr. H. Edward MacMahon, 
Professor of Pathology, Tufts College Medical 
School, for the photomicrographs illustrating 
this article. 

SUMMARY 

Carcinoma of the uterus occurs in the 
cervix in about 90 per cent of the cases. 



Fig. 8. Adeno-acanthoma (adenocancroid-carcinoma) 
* of cervix. X 7 5. 


cancer of this organ must come through 
prophylaxis, early diagnosis and early 
treatment. Prophylaxis rests on the periodic 
examination of all women, especially at the 
time of the menopause, and on the eradica- 
tion of all irritative lesions of the cervix, 
such as erosions, polyps, lacerations and 
infections. It may often be impossible to 
distinguish between irritative lesions and 
beginning carcinoma with the naked eye. 
The early diagnosis must be established 
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by a biopsy and histological examination of will give a specimen from that area In 
all suspicious areas. The colposcope and the addition all particles of cervix removed at 
Schiller test point out the regions from operation should be considered biopsy 
which the biopsy should be taken on the material and submitted to the pathologist, 
portio. The electrically charged wire loop is Diagnosis of carcinoma of the cervix by 
the best instrument with which to obtain means of biopsy, before the appearance of 
tissue for examination. Gentle dilatation the classical symptoms, followed by imme- 
of the cervix and light scraping of the diate treatment, irradiation or surgery, 
endocervix with the smallest dull curette should lead to a high percentage of cures. 



APPLICATION OF RADIUM IN CARCINOMA OF 
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T HE surgeon orders radium for car- 
cinoma of the cervix through the 
hospital office, simply designating 
“Standard Combination.” This includes: 

(a) Two, i mm. wall thickness, platinum 
capsules each 25 m.c. \v.d. (Working Dose, 
or actually emitted dose) for intrauterine 
use. These are supplied, placed in tandem 
in a thin rubber sac with cord attached. 
An introducing forceps accompanies this. 

(6) Two, 2 mm. wall thickness, platinum 
capsules each 25 m.c. w.d. (Working Dose, 
or actually emitted dose) for vaginal 
use. A piece of ametallic rubber tubing, 
3 mm. wall thickness and 8 inches long, to- 
gether with a dumb-bell joint for fashioning 
a radium ring of required size to carry the 
vaginal capsules, are included. 

The nurse in charge of the main operat- 
ing room has a pattern showing how the 
radon ring is improvised. 

In carcinoma of the cervix a dose of 
about 5500 m.c. hours may usually be 
given in a single continuous session of 
seventy-two hours; 100 m.c. w.d. for 
seventy-two hours equals 100 X 55, or 
5500 m.c. hours. 

After a “recovery interval” of eight 
to fourteen days, a second similar applica- 
tion is made if necessary. Subsequently, the 
patient receives deep x-ray therapy or 
telecurie therapy, as indicated. 

In this arrangement, it is understood 
that the physicist calculates the number of 
millicuries which a capsule of given screen- 
age (wall thickness) must contain in order 
to yield the working dose (emitted dose) 
which the surgeon requests. 

In rigid platinum filtration there is a 
considerable loss of gamma-ray activity 
on account of absorption by the capsule 
wall. When the platinum capsule has a 


wall thickness of 0.5 mm., the loss by 
absorption amounts to about Ho of the 
dose which the capsule contains; when the 
capsule wall is 1 mm. thick, the loss is 
Ho and when it is 2 mm. thick, the loss 
amounts to about H- 

RADIUM RULE 

To calculate from the Working Dose 
what is the Total Dosage received: 

Multiply 

Hours Application by the Constant 
10 10 

24 22 

48 40 

72 55 


RADON TABLE 


Working Dose 

Number 



Total 

Applied 

(w.d.), 

M.c. 

! °f 

' Hours 

W.D. 

Constant 

i 

Dosage, 
M.c. Hrs. 


100 

10 = 

100 

X 

10 

= 1000 

100 

24 = 

100 

X 

22 

= 2200 

100 

48 = 

100 

X 

40 

= 4000 

100 

72 = 

100 

X 

55 

= 5500 

In preparation, 

the 

patient’s 

colon 


flushed with warm water on the previous 
day and the bladder emptied by means of 
the catheter before operation. 

The local growth is traumatized as little 
as possible; the gamma rays will remove 
the carcinomatous excrescence. 

To keep the uterine and vaginal applica- 
tors from dislodging, the vagina is packed 
with 1 Yi inch wide gauze strip saturated 
with 2 per cent alcoholic mercurochrome 
solution. 

During the irradiation period the pa- 
tient’s position is changed every four to 
six hours, the dorsal alternating with the 
right and left lateral postures. 

Allonal grains 2.5 and codeine sulphate 
grain 0.5 are given at 8:00 p.m. 
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The diet is light and consists largely of 
fresh fruit. 

After removal of the applicators, a warm 


implantation of glass radium emanation capillaries. 
Arch. Clin . Cancer Research, 1: 1, 1925; Principles 
and technique involved in the present da}’ treat- 
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saline douche or one with i per cent solu- 
pinol, or o.i per cent lysol is given and 
subsequently the bowel is flushed by 
means of a warm water enema. 
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BROOKLYN, 

I T has been about seventy-five years 
since Thomas Addis Emmett began his 
studies on “Erosions of the Cervix.” 
During these many years much has been 
written by innumerable and diverse au- 
thors on all phases of cervical infections, 
including the far reaching systemic infec- 
tion resulting from the underlying pelvic 
pathology. It may be readily conceded, 
therefore, that it would be extremely diffi- 
cult, if not impossible at the moment, to 
bring forth a single new fact regarding 
chronic endocervicitis. Certainly if such a 
fact were established it would be front page 
medical news. On the other hand, medical 
progress demands, from time to time, the 
segregation of known facts on a given sub- 
ject and these, coupled with the correlation 
of a sufficiently wide clinical experience, 
are of definite practical value. This is my 
only excuse for presenting another paper 
on chronic endocervicitis. 

The most important desideratum in the 
study of chronic endocervicitis is a thor- 
ough understanding of the anatomy, physi- 
ology, pathology and bacteriology of the 
cervix and those structures in juxtaposition 
that are reached by its lymphatic drainage. 
Pathological anatomy, here as elsewhere in 
medicine and surgery, must be under- 
stood if we are to comprehend the modus 
operandi of disease processes. 

In both structure and function the cervi- 
cal mucosa differs widely from the endo- 
metrium of the corpus uteri. The former 
is composed largely of high columnar epi- 
thelium beneath which are deep penetrat- 
ing racemose glands whose ostia open onto 
the surface of the endocervical mucous 
membrane; while the latter is composed of 


NEW YORK 

a stroma with penetrating tubular glands 
lined with cuboidal epithelium which is 
constantly passing through the active 
changes that are essential to menstruation 
and deciduation. The cervical mucosa 
therefore is very prone to bacterial infec- 
tion, particularly the gonococcus; while the 
endometrium of the corpus uteri is usu- 
ally immune. Consequently endocervicitis 
should be a very common pathological 
lesion, whereas endometritis should be 
seldom encountered. Pathologic study has 
proved beyond doubt the truth of this 
assumption. 

The organisms most commonly produc- 
ing endocervicitis are the gonococcus, 
staphylococcus, streptococcus and colon 
bacillus, the gonococcus and staphylococ- 
cus being by far the most prevalent. No 
habitat is more inviting to the gonococcus 
than the columnar epithelium of the endo- 
cervix and the underlying compound race- 
mose glands. 

Trauma, as lacerations during childbirth, 
instrumental dilatation, curettage, inade- 
quate and improper cauterization, coniza- 
tion or surgical diathermy, the constant 
irritation of a stem pessar} 1 , opens up ave- 
nues for infection and are therefore predis- 
posing factors in the production of chronic 
endocervicitis. Trauma, however, is only a 
contributory cause for it is ordinarily not 
the extent of the trauma but the incidence 
and virulency of the infection that pro- 
duces the underlying pathology. 

In children vulvovaginitis from any 
cause, the exanthemata, especially scarlet 
fever and diphtheria, and the general de- 
bilitating diseases often give rise to chronic 
endocervicitis. Thus the hematogenous 
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infections of the cervix cannot be denied. 
We have ample clinical evidence that, par- 
ticularly following scarlet fever, acute 
pelvic infection in the form of salpingitis, 
ovaritis, and/or endocervicitis occur. 

The mucosa of the cervical canal when 
chronically infected is edematous, swollen 
and often everted, while the mucosa of the 
portio about the external os presents a 
circumscribed area of glandular prolifera- 
tion. The columnar epithelium covering 
the mucosa of the cervical canal, under 
constant stimulation of the infection pres- 
ent, actually “pushes” itself out on to the 
vaginal aspect of the cervical rim, replacing 
the stratified epithelium which is normally 
present in this situation, thus producing 
the so-called erosion. This erosion or “red 
area” about the external os, therefore, is 
not an ulceration, but a new formation of 
gland tissue and may, under certain condi- 
tions, become malignant. There is produced 
under the stimulation of continued infec- 
tion, a hypersecretion from the glandular 
structures. Sooner or later the crypts of 
these glands become occluded with sub- 
sequent formation of cysts (Nabothian 
cysts). This cj'stic condition, which may 
or may not be visable on inspection, in- 
creases the bulk of the already hyper- 
trophied cervix and thereby interferes with 
its circulation and muscular contraction. 
It is this pathology that is very largely 
responsible for the premenstrual and post- 
menstrual metrorrhagia, plus the copious 
mucopurulent Ieucorrhea, so constantly 
observed in chronic eyes tic endocervicitis. 
Beyond the confines of the cervix there is 
always some degree of posterior cellulitis, 
particularly about the uterosacral liga- 
ments. Likewise, particularly when lacera- 
tions are present, there is apt to be some 
degree of lateral parametritis along the 
bases of the broad ligaments which may 
extend along the lymphatic channels for a 
variable distance. 

Microscopically there may be the usual 
findings of a chronic inflammation. Often, 
however, there is very little inflammatory 
changes in the stroma, and, except for a 


preponderance of gland tissue, sections 
appear almost as normal cervical tissue. 
Section of a Nabothian cyst shows a large 
sac lined with columnar epithelium filled 
with clear mucus or mucopus. Surround- 
ing this there is apt to be found a chronic 
inflammatory zone as evidenced by small 
round cell infiltration, edema, congestion 
or dilated l} r mph spaces, which of course 
produces more congestion and hypertroplty 
and this augments the pathological picture. 

Infections of the cervix are characterized 
by a chronicity not characteristically found 
in other structures of the body, except 
those in the tonsils, the sinuses and the 
teeth. In fact, due to its similarity of be- 
havior, the cervix has been aptly called 
“the tonsil of the vagina.” The clinical 
course therefore is slow and insidious with 
little or no tendency to spontaneous cure. 

The symptoms of chronic cervical in- 
flammation are variable. Leucorrhea is 
always present; sometimes scanty, often- 
times profuse. In consistancv it may vary 
from clear mucus to mucopurulent to al- 
most pure pus. There may be no other 
symptom. On the other hand, the symp- 
toms may be many and severe — such as low 
backache, bearing down sensation in the 
pelvis, dull aching pain across the lower 
abdomen extending down into the pelvis, 
bladder urgency and frequency, with or 
without pain. General malaise, headache, 
achy pains in the muscles and joints which 
may be associated with “stiff” muscles 
are frequent complaints. Dj r smenorrhea, 
menorrhagia, and, in severe cases with 
much erosion, metrorrhagia. Dysparunia 
is often present. Sterility is a frequent 
complaint and must be reckoned as one 
of the sequels of chronic endocervicitis, 
as evidenced by the frequency with which 
conception follows its relief or cure. 

The prognosis in chronic endocervicitis 
is doubtful. When the infection is super- 
ficial and the concurrent inflammation 
mild and treatment is instituted early, 
complete recovery may ensue. On the other 
hand, when the infection is virulent and the 
coincident inflammation severe and treat- 
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ment inadequate, the prognosis progres- 
sively becomes more uncertain. Not onl3 r 
does the chronic inflammatory changes in 
the cervix progress but the associated 
lesions, as metritis, parametritis and poste- 
rior cellulitis, are continuously advancing. 
Furthermore, chronic cervical inflamma- 
tion, which means long continued irrita- 
tion, may be. considered a prodrome of 
cervical cancer, for it is but a step from the 
extreme cell proliferation with an orderly 
arrangement that occurs in marked hyper- 
plastic cystic endocervicitis to the dis- 
orderly arrangement of embryonal cells 
found in cancer. 

Modern trends in medicine are towards 
prevention. Education of the doctor, as 
well as the layman, has brought this idea 
to the forefront. The old adage “an ounce 
of prevention is worth a pound of cure” 
has become the modern vogue. 

Gonorrhea is responsible for a very large 
group of infected cervices. Prevention in 
this group has been a big job yielding very 
poor results. In the future, however, due 
to the recent renewed activity of all inter- 
ested groups in the prevention and control 
of gonorrhea and syphilis, we may expect 
better results. 

In the prevention of another very large 
group of cervical infections we must begin 
with the delivery of the child. Good ob- 
stetrics reduces to a minimum early and 
late sequels, thereby lessening disability. 
The cervix is spared much trauma if full 
dilatation is obtained before delivery is 
attempted. It may be “old fashioned” to 
keep the membranes intact until full cervi- 
cal dilatation is accomplished but neverthe- 
less the best obstetricians are still “out of 
step” with the idea of premature rupture 
of the membranes as a routine procedure. 
Only on indications do we rupture the 
membranes before complete or nearly com- 
plete dilatation of the cervix. Dry labor is 
always more exhausting to the mother and 
likewise more traumatizing to the cervix. 
Under any condition, when a full term child 
passes through the cervix, it is lacerated 
either microscopically or macroscopically. 


usually macroscopically. The extent of the 
laceration, in so far as the infection is con- 
cerned, is not of prime importance, for 
bacteria may enter through microscopic 
or macroscopic lacerations with equal 
facility. However, adequate postpartum 
attention, taking care of cervical lacera- 
tions until healing is completed, accom- 
plishes much in minimizing or preventing 
the entrance of infection, and should be the 
routine after every delivery. Extensive 
cervical lacerations, where feasible, should 
be repaired immediately following delivery. 

With all our admonition regarding the 
prevention of cervical infections, we still 
have chronic endocervicitis occurring in 
60 per cent to 80 per cent of the women 
seen in private and hospital practice. 

Effective treatment of chronic cervical 
infection is based upon the axim that 
“without a correct diagnosis there can be 
no intelligent treatment.” Furthermore a 
clear understanding of the underlying 
pathology and the correct employment of 
the various methods at hand constitute 
indispensible adjuncts in the proper treat- 
ment of chronic endocervicitis. Choose a 
good method; perfect the technique and 
success is apt to follow its use. This we have 
found true in the cauterization method by 
the use of the small nasal type electric 
cautery.* 

In order to more clearty outline the treat- 
ment by the cautery method, all cases of 
chronic endocervicitis may be placed in one 
of the following four groups : 

Group i. The recently lacerated cervix 
of four to twelve weeks duration of a super- 
ficial infection. The nulliparous cervix the 
seat of a mild gonorrheal or non-specific 
infection. 

Group 2. The lacerated, eroded cervix 
of three to twelve months duration with 
somewhat more and deeper infection than 
in Group i with perhaps a few superficial 
cysts. This may obtain in a moderately 
infected nulliparous cervix. 

* Other perfectly satisfactory' methods for office treat- 
ment of chronic endocervicitis are Hyam’s conization, 
accomplished by a high frequency current and coagula- 
tion diathermy. 
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Group 3. The lacerated, everted, eroded ing douche (sodium bicarbonate, borax, or 
cervix of two to five or more years duration, sodium chloride, 4 drams to 2 quarts of hot 
moderately deeply infected and with or water) once a day followed immediately by 







13-HuRuey 

Fig, 1, Nasal type of cautery; No. 1, blade tip, generally used for striping or flat cauterization; No, 2, wire 
loop used for puncturing cysts. It may also be used for striping. 


without visable cysts. This is found in the 
moderately deeply infected nulliparous 
cervix with or without erosion and cyst 
formation. 

. Group 4. The old lacerated, everted, 
eroded, hypertrophied, cystic cervix deeply 
and extensively infected and of long dura- 
tion (from ten to forty or more years). The 
same condition is found in the extensively 
infected cystic hypertrophied nulliparous 
cervix,* 

Such groupings, while more or less arbi- 
trary, simplify treatment. For example, all 
of the cases in Groups 1 and 2 and the up- 
per half of Group 3 maj r be successfully 
treated with the electric cautery. The cases 
falling in the lower half of Group 3 and all 
those in Group 4 cannot be successfully 
treated with the cautery; the Sturmdorf ex- 
cision of the infected area onfy or amputa- 
tion, using a modified Sturmdorf technique, 
gives excellent results. 

The procedure for each group is as follows : 

Group 1. Often in this early group we 
find a retroverted uterus, a few weeks 
postpartum, that should be corrected. 
When corrected and held in place with a 
pessary, involution of both uterus and 
cervix is stimulated and hence the cervical 
discharge is lessened. Local application of 
silver nitrate “stick” or a 20 per cent solu- 
tion once a week, using an alkaline cleans- 

* The author’s grouping in Christopher s Textbook 
of Surgery, Phila., W. B. Saunders Co., 1936. 


the knee chest position for five to ten min- 
utes, will destroy superficial infections and 
promote kindly healing of the lacerated 
tissues. Tincture of iodine 3K per cent or 
4 per cent mercurochrome may be used 
with success. Far better, however, than any 
local application, even in the treatment of 
these very early cervical lesions, is the use 
of the electric cautery. With the small nasal 
type cautery using the blade or looped wire 
(Fig. 1, No. 1 and No. 2) linear striping 
(incisions) of the lacerated eroded surface is 
accomplished without pain (Fig. 2, No. 1). 
The stripings are placed about 1 cm. apart 
and extend 3 to 5 mm. deep, both lips being 
striped at the first sitting. In these early 
Group 1 cases merety cauterizing the ero- 
sion with the flat surface of the cautery 
blade often suffices. Mercurochrome 4 per 
cent should be painted over the cauterized 
cervix and a cleansing douche should be 
taken twenty-four hours later and repeated 
daily thereafter. Vaginal tampons in this 
type of office work are never used since we 
are not convinced of their accredited value. 
In three to eight weeks there is no sign of 
erosion. Inversion rather than eversion 
has taken place. Healing has been accom- 
plished and the cervix is now a normal 
looking multiparous cervix free of infection 
and therefore of discharge (Fig. 2, No. 4). 

Group 2. In this group the infection 
has gone deeper in to the cervical tissues, 
particularly the mucous membrane and 
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glands, hence topical applications are abso- 
lutely useless. The technique of striping is 
the same as in Group i, except that in this 

t 



, _ 4\ 

Fig. 2. Method of striping and process of 
healing. Cervix exposed and held in place 
by ordinary bivalve speculum. Small fine 
single tenaculum helps mobilize cervix, but 
is usually not necessary. Cautery tip (Fig. 1, 
No. 1.) heated to white heat (never blazing 
red) before making stripes or puncturing 
cysts. (Matthews. Am. Jour. Surg., 6: 
414-417, 1929.) 

group the cauterization must be deeper and 
more extensive. Begin by cauterizing only 
one lip at a sitting. The striping must 
extend from high up in the canal, to or 
nearly to the internal os, out over and 
through the everted, eroded area to nor- 
mal cervicovaginal mucous membrane, 
1 to 1.5 cm. apart and 5 to 7 mm. deep 
(Fig. 3, No. 1). The remaining lip may be 
cauterized in two weeks. When healing has 
completely taken place in eight to sixteen 
weeks we have a fairly normal appearing 
multiparous cervix with very little if any 
discharge (Fig. 3, No. 3). 

A note of warning should be sounded 
regarding striping (cauterization) in the 
canal of the cervix, for if too much of the 
mucous membrane with its epithelial cover- 
ing is destroyed epithelialization cannot 
take place in a normal manner and hence 
some degree of stricture or stenosis will 
result. “Islands” of epithelium must be 
left in situ, otherwise re-epithelialization 


of the cervical canal cannot take place. The 
pencil type cautery therefore should never 
be used in this type of work. 



Fig. 3. Similar to Figure 2, except stripings are 
much deeper and cauterization generally 
more extensive due to longer standing and 
deeper seated infection. All visible cysts are 
punctured after method shown in Figure 4. 
(Matthews. Am. Jour. Surg., 6: 414-417, 

1929.) 

Group 3. This is the borderline group. 
The cautery is not successful in all cases 
in this group particularly where extensive 
cyst formation and marked hypertrophy 
are present. Resort to operation by the 
Sturmdorf technique or amputation may 
be necessary. Experience counts for a great 
deal. Careful, thorough and deep cauteriza- 
tion is called for if success is to follow. For 
the beginner failure is quite probable. For 
one experienced in cauterization complete 
success is certain onty for those cases fall- 
ing in the upper half of this group; while 
for those in the lower half, with more ex- 
tensive cyst formation and hypertrophy 
only partial success or even failure may- 
result. Some form of anesthesia, usually 
local, may have to be used, particularly for 
the inexperienced hand that misdirects the 
hot cauter}' tip in an already apprehensive 
patient. 

Furthermore there is likely to be some 
parametrial reaction following this type of 
cauterization and hence rest in bed for 
two or three days is in order. A warning 
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must be given in this connection, viz., 
never cauterize this group in the presence 
of acute or subacute inflammation. Marked 



Fig. 4. Method of puncturing cysts. May be used 
alone or in conjunction with stripings as shown in 
Figures 2 and 3. This method is applicable to 
nulliparous cervix, particularly gonorrheal. Note 
small size of wire cautery tip. May also be used to 
destroy latent infection or abscess of Skeene’s 
glands. (Matthews. Am . Jour . Surg., 6: 4 14-4 17, 
1929.) 

local, as well as systemic, reaction is almost 
sure to follow. In fact in all cautery work 
acute and subacute inflammatory lesions 
in the pelvis are very strict contraindications 
to its use. 

Group 4. This is the hopelessly infected 
cervix of long duration with many cysts 
and much hypertrophy, that nothing short 
of the removal of the infected area by the 
Sturmdorf cone operation or by amputa- 
tion will relieve the symptoms. The cau- 
tery will not remove the infected area and 
therefore will not relieve the symptoms, 
especially the leucorrheal discharge. 

The infected nulliparous cervix (gonor- 
rheal or other infection) may be also 
treated successfully with cautery. In the 
earlier stages, after all acute symptoms 
have subsided, stripings similar to those 
for Groups 2 and 3 may be carried out. Any 
cysts may be punctured as illustrated in 
Figure 4. Early cases properly cauterized 
give excellent results. Late cases with many 
deep cysts are not so successful!}’ handled 


with the cautery but are improved, depend- 
ing upon the thoroughness with which the 
cautery is used. Since these cases often 
come for the relief of sterilit}^ as well as for 
Ieucorrhea, any form of treatment that will 
give at least some relief is commendable. 
Operation on such cervices, especial^ am- 
putation is not desirable. In fact amputa- 
tion of the cervix during the childbearing age 
is absolutely contraindicated, except under 
very special circumstances. 

CONCLUSIONS 

1. A clear conception of the underfying 
pathology of chronic endocervicitis is essen- 
tial for its successful management. 

2. Prophylaxis against trauma, lacera- 
tion and/or infection of the cervix is most 
important. Likewise the prevention of 
gonorrheal infection. 

3. Efforts directed toward the post- 
partum healing of all cervical lacerations 
are paramount. 

4. Early recognition and treatment of 
chronic cervical inflammation gives the 
best results. 

5. The proclivity towards the develop- 
ment of cancer in long continued chronic 
cystic endocervicitis must be kept con- 
stantly in mind; notwithstanding that a 
few eminent authorities question the truth 
of this statement. 

6. The grouping herein proposed makes 
for more successful treatment, because the 
diagnosis of the extent of the infection is 
more nearly correct. The more extensive 
and deeper the infection the less successful 
will be the cautery treatment. 

7. There is a large group of chronic 
endocervicitis cases in which no form of 
office treatment will effect a cure. The 
Sturmdorf operation or amputation of 
the infected cervix is therefore indicated 
in these cases (some in Group 3; all in 
Group 4). Amputation should hot, unless 
imperative, be performed during the child- 
bearing period. 

8. The problem is difficult; opinions differ; 
however, with meticulous care in diagnosis 
and a skillful technique, success will ordi- 
narily follow the use of the cauter} r . 



CERVICAL POLYP* 


Roy J. Heffernan, m.d., f.a.c.s. 

BOSTON 


C ERVICAL polypi are pedunculated 
growths varying in size from a pea 
to a walnut. The}’ usually have their 
origin in the cervical canal and are covered 
by columnar epithelium. More rarely a 
solid or fibrous polypus develops from the 
portio vaginalis. 


DIAGNOSIS 

This is usually easy. The polyp is felt by 
the examining finger and the speculum 
reveals a red pedunculated mass protruding 
from the external os. Rarely it may be 
necessary to dilate the cervical canal to 
expose the polyp. 


PATHOLOGY 

The glandular type consists of a loose 
fibrous stroma, containing one or more 
blood vessels and covered by columnar 
epithelium similar to that lining the cervi- 
cal canal. Small round cell and polymor- 
phonuclear infiltration may usually be 
noted. Cervical glands may be present. 
Polypi arising from the vaginal portion 
of the cervix are covered by squamous 
epithelium. 

ETIOLOGY 

The exact cause is unknown. Polypi usu- 
ally occur, however, as a late manifestation 
of endocervical inflammation. 

SYMPTOMS 

Spotting, staining, or frank bleeding 
between the menstrual periods should 
always make one suspect a cervical polyp. 
There may be a thick mucilaginous dis- 
charge tinged with blood. The showing of 
blood may follow coitus, douching or 
straining at stool. 


TREATMENT 

Small polypi with a thin pedicle may be 
removed in the office by seizing the tumor 
with forceps and twisting the pedicle until 
it breaks. The base may then be cauterized 
with the cautery tip. If this is not available 
carbolic or nitric acid may be used. 

If the polyp is large and arises high in the 
cervical canal it is better to hospitalize. 
Under aseptic precautions the cervix is 
dilated and the polyp twisted off. The cer- 
vical canal is then thoroughly curetted with 
a sharp curette and cauterized. This re- 
moves other small polypi which may be 
developing and attacks the endocervicitis 
usually present. Rarely the polyp will be so 
large the pedicle cannot be reached. The 
tumor is seized with a volsella, the capsule 
incised and reflected and the mass twisted 
out of its bed or cut away with a scissors. 
The collapsed capsule is then twisted to 
torsion its vessels and the base cut through 
and cauterized. 

Although usually benign, all polypi 
should be examined microscopical!}' for 
evidence of malignancy. 


* From the Department of Gynecology, Tufts College Medical School and the Gynecological and Obstetrica 

Sendee of the Carney Hospital. 

m- 



CONGENITAL ABNORMALITIES OF RECTUM 

Jerome Morley Lynch, m.d., f.a.c.s. and G. Johnson Hamilton, m.d., m.r.c.s. 

NEW YORK 


T HE surgical approach to congenital 
abnormalities of the rectum has never 
been clearly defined. Hence the prac- 
titioner suddenly meets an emergency with 
which he is ill prepared to cope. Although 
these abnormalities are bv no means rare, 
but few are encountered by any one general 
practitioner. Not infrequently, they occur 
in districts where an expert opinion is diffi- 
cult to obtain. Evidences of misguided 
efforts have often come to our attention, 
making subsequent attempt at repair ex- 
tremely difficult. The urethra and the 
vagina are the organs most generally dam- 
aged, and the result is a fistula formation. 
For this reason we have suggested an ap- 
proach to the problem which minimizes 
the risk of any serious complication. 

No attempt will be made to explain the 
embryological factors leading to the vari- 
ous developmental arrests, since the causes 
are irrelevant. The accompanying diagrams 
illustrate the more common abnormalities, 
and should suggest the treatment. Obvi- 
ously, some of the conditions are readily 
diagnosed but others necessitate surgical 
exploration. It is this latter group for which 
we have devised a technique. 

Bearing in mind that the operation must 
frequently be performed under unfavorable 
circumstances, often by persons of limited 
surgical experience, and always upon poor 
surgical risks, the following procedure is 
suggested : 

i . Inspect the perineum with care. 

2. Digitally examine any orifices. 

3. Attempt to palpate the perineal body 
and anal musculature. 

4. If the examination gives little or no 
hope of immediate restitution of function, 
perform a colostomy at once. It is safest to 
make a median incision, as it permits easy 
access to all parts of the pelvis and abdo- 
men, can readily be extended up or down, 


and is unlikely to result in hernia. The 
most distal part of the sigmoid which can 
be conveniently delivered should be chosen, 
its mesentery pierced by a glass rod, and 
the abdomen rapidly closed. Time is the 
essence of the operation, and should not be 
wasted by any exploratory procedures. 
Local anesthesia with .05 per cent novo- 
caine is most satisfactory. 

The colostomjr should not be opened 
until the general condition of the patient 
demands it. Experienced operators may 
vary this procedure by inserting a catheter 
into the ileum, in the manner of an inverted 
inkwell and fixing the omentum over it. 
This provides a safet}^ valve until such time 
as it is desirable to open the colostomy, 
when the catheter may be removed. 

Technically, the operation is simple 
because there is always overdevelopment 
cephalad to the underdeveloped portion 
of the gut. The mortality is usually low. 

5. If the examination gives some promise 
of immediate cure, a simple operation will 
offer a speedy solution of the problem. 

An incision should be made from a point 
corresponding to the posterior margin of 
the anus and extending to the sacrococ- 
cygeal joint. Through this opening a finger 
should be inserted and the lowest position 
of the bowel determined. There is little 
immediate risk attached to the operation, 
and slight chance of any permanent dam- 
age to the patient, since no vital structures 
are encountered. 

This procedure would demonstrate that 
the condition found in Figure iA is sus- 
ceptible of immediate cure. The fibrous 
plug between the anus and the rectum 
should be excised, the edges approximated, 
and a large tube introduced. 

In this, as in all other surgery, the first 
great rule is, “Never take an unnecessary 
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risk.” Therefore when in doubt perform a 
colostomy. Remember; 

1. That fistulas can be enlarged and 
made to serve as an anus until the baby is 
older. 

2. Vulval, vaginal and cloacal openings 
do not call for emergency operations. 

3. Colostomy is indicated when the 
opening is into the bladder or posterior 
urethra, because of the danger of ascending 
infection of the urinary tract. 

The following cases show the extremely 
good results to be expected of plastic opera- 
tions performed when the patients have 
attained adolescence. 

Case i. The patient had a condition similar 
to that depicted in Figure ie for which an oper- 
ation was performed under general anesthesia. 
The bowel was surrounded by an incision 
which was carried posteriorly to within an 
inch of the coccyx (Fig. 2). The bowel was dis- 
sected free from the vaginal wall in front, and 
from the surrounding tissue. The posterior 
incision was deepened to the levator ani muscle. 
The rectum was dissected free from the labia 
and vagina (Fig. 2b), the levator was now split 
and the bowel allowed to drop down through 
this aperture (Fig. 2c). The muscle was then 
closed above and below the rectum with inter- 
rupted sutures (Fig. 2d). Tire rectovaginal 
septum was brought down, and the mucous 
membrane of the vagina was sutured to the 
skin edges. The rectum was affixed to the leva- 
tor ani with interrupted sutures, and the 
mucous membrane was brought to the skin 
edge in like manner. The skin above and below 
the anus was closed with interrupted sutures 
(Fig. 2e). 

The patient made an uneventful recovery 
and leads a normal life. 

Case ii. A girl, aged sixteen years, born 
with an imperforate anus, had a colostomy 
performed when she was one day old. No at- 
tempt had been made to explore the site of 
the anus. 

An incision was made posteriori } 7 from the 
anus, the coccyx was removed, and exploration 
showed the anal canal and the end of the 
rectum attached to the posterior vaginal wall, 
with a well marked septum intervening, rather 
similar to Figure 2. An unsuccessful attempt 
was made to anastomose the distal end of the 


bowel to the anal canal. A second operation 
showed that the distal end of the large gut was 
strictured above its dense attachment to the 
vagina. Accordingly, it was decided to clear 
the hollow of the sacrum and pack it with 
gauze. Then the colostomy was completely 
separated from the abdominal wall and closed. 
The abdomen was then opened in the midline, 
the leaves of the pelvic mesocolon were divided, 
and the gut mobilized. The limbs of the pelvic 
loop were sutured together and attached to the 
gauze packing, which on removal from below 
brought the loop into the hollow of the sacrum 
and the colostomy site into the region of the 
anus. Appendicostomy was done through a 
stab wound, and the other abdominal wounds 
closed. The colostomy stoma was now opened, 
and sutured into the partially denuded anal 
canal. 

Convalescence was smooth; the appendic- 
ostomy proved superfluous and, in the succeed- 
ing year, the girl gained twenty pounds in 
weight. 

Case hi. A young girl, aged fourteen years, 
had at birth a condition illustrated by Figure 2 
with the exception that a small sinus existed 
between the lower end of the bowel and the 
anus. It is important to note that despite the 
small size of this sinus, she was able to defecate 
through it for fourteen years of normal living. 
When first seen by us she was suffering from 
constipation and subacute obstruction. At that 
time there was vomiting, tenesmus, and fre- 
quent passage of blood per rectum, and we were 
told that tlxis condition had existed for weeks. 

On examination, a rather well nourished but 
anemic and nervous child was seen, with a 
pot-bellied abdomen and a long, narrow chest, 
and an acute costal angle. The heart, lungs 
and kidneys were normal. The abdomen was 
distended and filled with gas. The large bowel, 
and the cecum especially, was enormously 
dilated. Operation was decided upon. 

Stage 1. The exploratory procedure recom- 
mended in this article was performed. It was 
discovered that the hind-gut terminated at the 
peritoneal reflection. At about the second sacral 
vertebra a fibrous cord ran backward, upward, 
and forward to the anterior commissure. Below 
this constriction was a dilatation lined by 
mucous membrane and having no muscular 
wall. 

Stage 2. A median incision was made. The 
sigmoid colon was delivered, and both leaves 
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of the mesentery opened. A gauze bandage was anal orifice. The leaves of the mesentery were 
tied about the sigmoid and passed into the closed, the pelvic floor being reconstituted on a 
cui-cle-sac. A sponge forceps was introduced higher level and sloping from behind forwards 






Fig. 1. a, blind hind-gut resulting in a well formed anus ending in a cul-de-sac; s, ending blindfy ( after Kehb); 
c, anal depression opening into the vulva, perineum or scrotum; d, hind-gut opening into the bladder (after 
Keith ); e, hind-gut opening into vagina ( after Keith); F t imperforate anal canal with suburethral outlet 
(after Keith). (Lynch, J. M. Diseases of Rectum and Colon.) 

through the anus and into the cul-de-sac, the and from above downwards. The abdomen was 
gauze was grasped by them, and withdrawn closed in layers. 

through the anus. Continued traction on the Stage 3. The prolapsed loop of the sigmoid 
gauze brought the loop of sigmoid through the was then opened, and a rubber tube passed into 
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each limb, the tubes and the bowel being held 2. Some can be corrected at once; others 
in position by interrupted sutures. necessitate a plastic operation at a later 

Sometime later, the “double-barrelled” per- date. 



A B c D E 

Fig. 2. Cloaca operation (Lynch); a, showing line of incision; u, second stage; c, third stage; d, fourth stage; 
E, fifth stage, operation completed. (Lynch, J. M. Diseases of Rectum and Colon.) 


ineal colostomy was converted into a single one 
by means of pressure forceps. 

CONCLUSIONS 

1. All malformations of the rectum pre- 
sent an emergency problem in diagnosis. 


3. Arrested development is compensated 
for by overdevelopment cephalad to it. 

4. The exploratory procedure suggested 
in this article is without immediate danger, 
whereas a haphazard approach makes sub- 
sequent repair difficult. 



FISSURE-IN-ANO 

Edward Levy, m.d. 

Assistant Attending Surgeon, New York Polyclinic Hospital 
NEW YORK 


F ISSURE-IN-ANO is an exquisitefy 
tender and agonizingly painful cleft 
in the anal canal usually located in the 
posterior and infrequently in the anterior 
commissure. It is caused by a diastasis of 
the conjoined longitudal muscle and at- 
tended with strong spasm of the sphincteric 
musculature. 

Pain, slight loss of blood at stool and 
constipation are the chief complaints. The 
pain that may have been a tolerable irrita- 
tion in the beginning becomes so severe 
within a week or two that the patient is 
unable to carry on his usual activities. 
During or shortly after bowel movement 
the pain appears and persists for a few 
minutes to a few hours. Sufferers have 
described the pain as a “red hot iron in 
the anal canal”; women regard the pain 
as more severe than the pains of labor. 
With each succeeding bowel movement the 
pain mounts in intensity so that bowel 
movements are deferred in apprehension of 
the associated excruciating pains. Pain is 
usually absent between bowel movements. 

Occasionally, pain is referred to the uro- 
genital organs with urinaty obstruction, to 
the back and down the thighs. 

An examination to ascertain the condi- 
tion must be made without alarming the 
apprehensive sufferer. With the patient 
in the left Sims position, the nates are 
slowly spread apart and the patient en- 
couraged to bear down as for stooling. This 
simple procedure is often sufficient to bring 
the fissure into view. If this maneuver is 
unsuccessful, the index finger makes light 
pressure around the anal margin until 
tenderness is elicited, the sphincter mus- 
culature is gentfy massaged through the 
skin, and a digital examination is done with 
the well lubricated finger making firm 
pressure away from the tender area. The 


spasmodic sphincter yields to the massage 
and the examining finger can explore the 
anal canal without hurt to the patient. 

On approaching the suspected area, the 
anal lining should be palpated lightly. The 
roughened area of the fissure is readily 
recognized. After the digital examination, 
a well lubricated anoscope of small diam- 
eter can sometimes be inserted into the 
canal and the lesion visualized. If the pa- 
tient is too fearful of examination, a local 
anesthetic (io c.c. of 0.5 per cent novocain) 
is injected into the sphincteric musculature 
subjacent to the fissure. A thorough 
examination can then be made painlessly. 

Table 1 shows the location of the fissure, 
based on a study of 124 consecutive cases 
of fissure-in-ano. 

Table i 



Male 

Female 

Posterior commissure 

61 

54 

7 

Anterior commissure 

z 




The lesion will be found in either com- 
missure, usually the posterior. Early, a 
sharp linear break which looks like an 
incised wound, will be seen running from 
below the crj^pt margin to the anal verge. 
The margins and base of the rent are soft 
and pliable. A probe passed cautiously 
under the margins often extends freely for 
a centimeter into the surrounding tissue. 
With the edges drawn apart, circular bun- 
dles of muscle may sometimes be seen as 
they run at right angles to the tear. In an 
older lesion a knob of inflamed skin, the 
so-called sentinel pile, is often present at 
the inferior end of the fissure and is almost 
pathognomonic of the lesion. The margins 
are firmer, the base feels hard, pus is seen 
exuding from the wound, and the sphincter 


244 



New Series Vol. XXXVI. No. i 


Levy — Fissure-in-Ano 


American Journal of Surgery 


245 


spasm is intense. The slight damage found 
seems at first insufficient to account for 
the severe symptoms in the history and the 
spasm encountered in the examination. A 
close stud}' of the anatomical factors in- 
volved is necessary to understand the 
events that produce fissure-in-ano with its 
severe pain and strong spasm. 

The constancy of fissure at the com- 
missures together with its great frequency 
at the posterior commissure is due to ex- 
cessive strain of the anal lining caused by 
the attached portion of the conjoined longi- 
tudinal muscle. 

The break in the anal lining occurs in 
the region between the lower end of the 
internal sphincter and the upper portion 
of the subcutaneous sphincter. 

Spaces in which divisions of sphincteric 
musculature are confined, are formed b}' 
septa from the conjoined longitudinal mus- 
cle which insert into the deep surface of the 
skin, anal lining and submucosa (Fig. 1). 
When a break occurs, a space, with its 
contents of muscle, nerve and blood vessels, 
is exposed. 

Levator musculature (pubococcygei and 
iliococcygei) through the medium of the 
conjoined longitudinal muscle, dilate and 
evert the anal canal during straining or 
defecation. This action of the levator can 
be demonstrated clinically during a digital 
examination. With a finger in the anal 
canal hooked around the levator muscula- 
ture, the patient is asked to strain as he 
would for a bowel movement. The levators 
are felt to harden and the anal canal to 
dilate and evert.* As a result of this dilata- 
tion and eversion during defecation or 
straining, the anal cylinder ends at a higher 
level than it did during repose. This level 
corresponds to the area between the inter- 
nal sphincter and the subcutaneous sphinc- 
ter, and becomes the rim at the end of the 
anal cylinder where the breaking action 
takes place. 

The anal lining is exposed to a strain 
from the distending action of the fecal 
mass and to the strain of the dilating action 

* The author has called this, “Levy's sign.” 



Fig. 1. Schematized longitudinal section of anal 

canal (Author’s modification of Robin and Cadiat) . 

, T ^ (pubococcygeus/ 

1, levator musculature -J f ; 2, 

* ( ihococcygeus ) 

longitudinal muscle of gut wall; 3, conjoined 

longitudinal muscle, name given by author to 

structure resulting from union of I and 2; 4, pubo- 


rectalis muscle, division of levator muscle that 


acts as extrinsic muscle of gut wall; 5, profundus 
sphincter externus ani muscle, division of external 
sphincter that acts as extrinsic muscle of gut wall; 
6, outermost layer of conjoined longitudinal 
muscle going to back of coccyx; 7, superficialis 
sphincter externus ani muscle lying in its space 
between septa of the conjoined longitudinal 
muscle; 8, subcutaneous sphincter externus ani 
muscle lying in a space between septa of the 
conjoined longitudinal muscle; 9, sphincter inter- 
nus ani muscle divided by septa of the conjoined 
longitudinal muscle; 10, submucous longitudinal 
layer of muscle (sustentator mucosae of Rildinger) 
with its terminal branches of the superior hemor- 
rhoidal vessels, fusing at its lower end with a 
septum from the conjoined longitudinal muscle; 
ii, intramuscular gland; usually six are dis- 
tributed in the crypt zone. They may penetrate 
the musculature as much as 2 cm.; 12, skin; 13, 
anal papilla covered by thin modified skin which 
extends upward to the end of the mucous mem- 
brane. It is in this modified skin above the hairline 
that fissure-in-ano occurs; 14, mucous membrane 
of the rectum which ends abruptly below; 15, 
fat in ischiorectal space. ( Author’s conceptions 
of bis findings based on his anatomical studies .) 
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of the levator musculature by way of the 
conjoined longitudinal muscle. The pres- 
sure of the fecai mass within the anal canal 



Fig. 2. Diagram of rim at anal outlet during straining 
with more levator musculature in the posterior com- 
missure as compared to the anterior commissure. P, 
pubic bone, post, trl., posterior border of the 
triangular ligament, c, coccyx, inner wall* anal 
lining, outer wall, muscle wall of anal canal, pc, 
pubococcygeus muscle, with short fibre going to 
anterior commissure and long fibre to posterior com- 
missure. ilc, iliococcygeus muscle, s of 1, spine of 
ischium. 

is transmitted equally in all directions so 
that throughout its circumference, each 
part of the anal lining suffers an equal 
strain. The pull of the levator musculature, 
however, is proportioned unequally because 
of the uneven distribution of their fibers 
into the rectal wall. The decussation of the 
paired levators across the midline in the 
anterior and posterior commissures pro- 
duces a strain during their contraction 
which is almost double that caused by the 
single levator muscle which is inserted in 


the side wall between the commissures. The 
posterior commissure fibres differ from 
those in the anterior commissure in two 
ways; (1) the longest fibres of the pubo- 
coccygei are inserted into the posterior 
commissure whereas the shortest are in- 
serted into the anterior commissure; and 
(2) the iliococcygeus on either side sends 
fibres to the posterior rectal wall where 
they decussate in the posterior com- 
missure, none going to the anterior com- 
missure. The anal lining is thinnest in the 
region between the internal and the sub- 
cutaneous sphincters. 

The factors engaged in the causation of 
fissure-in-ano are: (1) thin anal lining; 

(2) both levators in each commissures; 

(3) in the posterior commissure decussation 
of the fibres of the iliococcygei and the 
longest fibres of the pubococcygei; there- 
fore, greatest volume of levator fibres are 
present in the posterior commissure (Fig. 2). 

Contraction of the levators produces the 
greatest strain in the anal lining of the 
posterior commissure where the decussat- 
ing fibres pull away from each other. When 
the diastasic strain on the anal lining be- 
comes excessive, a break occurs and a 
fissure-in-ano results. The space corre- 
sponding to the involved membrane is 
exposed; small, torn vessels account for the 
slight bleeding; and torn nerve endings 
produce the pain and reflex spasm of the 
sphincteric musculature — developing a vi- 
cious cycle. Should infection occur it is 
confined within this space by the spasm of 
the sphincteric musculature which prevents 
drainage; inflammation of the nerve end- 
ings increases the sensory irritation with 
consequent spasm of the sphincters, which, 
in turn, further compresses the involved 
nerve ends, causing increased pain and 
intensifies the reflex spasm. These nerves 
derive their origin principally from the 
third and fourth sacral roots which, in 
turn, are intimately associated with the 
roots of the lumbar and dorsolumbar 
plexuses. From the sacral roots, fibres 
supply the musculature of the urogenital 
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perineum and skin, and in this way produce ing tissues or, if the infection remains 
referred pain and spasm anterior to the localized, results in the fibrosis of the 
rectum. Pain in the back and thighs is due affected part, forming a hard unyield- 



Fig. 3. Photograph showing nerve supply to the anus. 11, conjoined longitudinal m.; irs, ischiorectal space; 1, 
subcutaneous sphincter externi ani m.; 2, superficial sphincter externi ani m.; 3, profundus sphincter externi 
ani m.; pu, pudic artery, vein and nerve; Hd, inferior hemorrhoidal artery, vein and nerve; Hdi, superficial 
branch; Hd2, deep branch; pr, perineal artery, vein and nerve; tub, tuberosity of ischium; gl. max, gluteus 
maximus m.; co, coccyx; 4s, fourth sacral nerve; isc, ischiococcygeus m.; 4S1, superficial branch of fourth 
sacral nerve; 4s:, deep branch of the fourth sacral nerve. The perineal division of the fourth sacral nerve, 4s, is 
the principle nerve involved in pain and spasm caused by fissure in the posterior commissure. (Levy, Anorec- 
tal Musculature. Atiu Jour, Surg ., 34: 141-198 (Oct.) 1936.) 

Note: The I in the illustration should be 1. 


to the spread of the sensory disturbance to 
the lumbar and lumbodorsal roots. 

The infection ma} r follow the channels 
of the inferior hemorrhoidal artery nerve 
and vein as they run in and through the 
septa of the conjoined longitudinal muscle 
and present as an abscess in the neighbor- 


ing area in an otherwise resilient elastic 
canal. 

Management of fissure-in-ano is directed 
toward the control of spasm and infection. 
In those patients where the margins and 
base of the fissure are infiltrated, with pus 
in the space, the treatment is surgical. Such 
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a procedure should be done in an operating 
room; its discussion is outside the scope of 
this paper which is confined to office treat- 
ment. The early fissure with soft, pliable 
base and edges, is a variety of fissure-in-ano 
which can be treated as an ambulatory 
case. The treatment is directed against 
infection and spasm. 

To overcome the pain and spasm an oil 
soluble local anesthetic such as anucainc 
is employed with gratifying results when 
the following considerations are observed; 
(1) ampoule should be warmed before 
using; (2) a sterilized bone dry 10 c.c. lock 
syringe with a No. 20 gauge 2 inch needle 
attached for injection; (3) knowledge of 
the nerve supply to the part; (4) solution 
must be deposited in the deep tissues; not 
a drop should infiltrate the skin. 

The skin is prepared by painting with 
per cent tincture of iodine. At a point 
midway between the coccyx and the com- 
missure, the needle is thrust through the 
skin and when the resistance of the muscula- 
ture beneath is felt, the injection is begun, 
-distributing 10 c.c. in the midline and for an 
inch on either side, and a few drops are 
deposited in the bed of the fissure (Fig. 3). 

Within a minute, there is relaxation of 
the sphincter and the pain disappears. 
Ichthyol 10 to 20 per cent on a swab is 
applied to the fissure. The sphincter should 
be vigorously massaged to prevent the 
pooling of the injected oil. 

The patient should report daily for 
ichthyol application and digital examina- 
tion. He is advised to refrain from raw 
fruits, vegetables and condiments, and 
encouraged to move his bowels, following 


defecation with a hot sitz bath. Mineral 
oil should be taken freely throughout the 
course of treatment. At the end of the week 
if the condition appears to be under control 
but some spasm is still present, injection 
of anucainc may be repeated. Treatment 
usually extends over a period of one month. 

Should the pains persist despite this 
medical attention, then fissure-in-ano must 
be treated surgically. 

Anterior fissures are treated similarly. 

SUMMARY 

1. The pathologic physiology of fissure- 
in-ano is described. 

2. The basis for selection of the type of 
fissure for ambulatory medical treatment 
is presented and the treatment outlined. 
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C RYPTITIS is an inflammation of 
the crypts of Morgagni, variously 
termed as anal pockets or semilunar 
valves. It will be remembered that the 
rectal mucous membrane ends distally in 
an irregular border, composed of small folds 
stretched across from the base of one 
column of Morgagni to another, their con- 
cavity being directed upward. They vary 
in number from five to twelve, and measure 
in width from 6 to 12 mm. These crypts, 
whose function is not thoroughly under- 
stood, may become clogged with fecal 
matter, which, because of the shape of the 
crypt, is not easily expelled. The decom- 
position of the fecal matter or retained 
secretion, and the consequent irritation of 
the crypt starts an inflammation known as 
cryptitis which, at times, progresses to 
suppuration. Foreign bodies also may 
become lodged in crypts. Thus, I have occa- 
sionally removed a chicken bone, or a fish 
bone, seeds and similar objects from dis- 
eased crypts, with almost immediate relief 
of symptoms. Furthermore, frequent, loose 
and watery stools also give rise to irritation 
of the anal passage. 

SYMPTOMS 

As in most other inflammatory processes, 
the condition may assume either an acute 
or chronic form. When the cryptitis is 
acute, the symptoms are extremely severe, 
and the tissues involved become very sensi- 
tive. Pain is of a sharp and throbbing 
nature, especially when pus is forming. It is 
markedly increased on defecation. The 
anus becomes so tight that instrumentation 
is almost impossible. 

In the chronic form, which is encountered 
more frequently, the pain is more of a dull 
and aching character. It is likewise in- 


creased during defecation, and is usually 
worse after exercise and on standing a long 
time. Next in importance to pain are the 
attacks of itching near the anus, not re- 
lieved by scratching. This results from the 
hypersecretion of mucus which occurs in 
the inflamed cr} r pt as well as actual pus, 
which overflows from it and, as it runs 
down the mucous membrane of the anal 
canal, produces an irritation and con- 
sequent pruritus. 

Furthermore, in aggravated cases accom- 
panied not onty by a spasmodic sphincter 
but also by a contraction of the levator ani 
muscles, sacrococcygeal neuralgia, con- 
stipation, prostatic irritation, frequent 
micturition and pain in the back and down 
the legs, are troublesome manifestations. 

DIAGNOSIS 

In the acute form, it is perhaps best not 
to do much examining, either digitally or 
with instruments. Let the patient take 
frequent hot sitz baths and apply nuper- 
caine or other sedative ojntment, locally 
for a day or two, until the spasm of the 
external sphincter relaxes somewhat. Then, 
to further minimize the discomfort incident 
to examination, cotton pledgets saturated 
with a 10 per cent cocaine solution are 
applied for a few minutes, or better still, 
the external sphincter is infiltrated poste- 
riorly and somewhat laterally with 0.5 per 
cent novocaine solution. The perianal skin 
is now palpated for any areas of induration 
or tracking, which may lead to the inflamed 
crypt on the inside of the anal canal. The 
finger is now gently introduced into the 
canal and its circumference examined. This 
will reveal the affected area, in the form of a 
tender swelling at one side or other of the 


anal canal. 
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As a further confirmatory evidence an 
anal speculum of the removable slide 
variety is inserted, and the crypt is inves- 



Fig. 1. Exposure of the anal canal through Humph- 
rey’s speculum; shepherd’s crook probe introduced 
into cryptic pocket leading down into hyper- 
trophied radial fold, b, shepherd’s crook flexible 
probe. (AJter Tuttle in Lynch, Diseases of Rectum 
and Colon.) 

tigated by means of a silver probe. This will 
show whether sinus or fistula formation has 
complicated the original inflammation. In 
using the probe, it cannot be overempha- 
sized that one should use the gentlest care, 
because this manipulation is most painful, 
and some surgeons even postpone its use 
until the patient is on the operating table. 

ASSOCIATED CONDITIONS 

Papillitis is associated with cryptitis in 
about 50 per cent of the cases. This is an 
inflammation of the papillas, which occur 
as an irregular line of small, pointed or 
triangular projections, encircling the junc- 
ture of the anus with the rectum, called 
Iinea dentata. They are located at the lower 
extremity of Morgagni’s columns, upon the 
edges of the crypts. 

At times, the chronic inflammatory reac- 
tion and decreased elasticity of the tissues, 
result in a tendency to anal fissures. Procti- 
tis with internal hemorrhoids, or a blind 
internal fistula, are likewise frequently 
associated with cryptitis. 


TREATMENT 

Mild cases of cryptitis are sometimes 
cured by regulating the bowels, by local 
cleansing, and by making topical applica- 
tions to the inflamed crypt. Pockets are 
exposed through a suitable speculum and 
irrigated with some mild antiseptic solu- 
tion, after which they are swabbed with 
ichthyol on a bent probe. This is continued 
until all the pain has disappeared. 

In the more severe cases, however, surgi- 
cal treatment, which can be carried out in 
the office, is indicated, since cure is much 
more rapid and certain, than when pallia- 
tive measures are employed. The technique 
is as follows: 

The sphincter is anesthetized by local 
infiltration with 0.5 per cent of novocaine 
solution and the inflamed crypt is exposed 
by a Humphrey’s duckbill type or a 
Brinkerhoff, removable slide type, specu- 
lum. A bent probe is passed into the crypt 
and the valve is put at a tension. Then, 
with scissors curved on the flat the valve is 
excised, bringing out the incision a little on 
the skin for the purpose of drainage. After 
all bleeding is checked a small piece of 
iodoform gauze is placed on the raw surface. 

The postoperative care consists of hot 
sitz baths of permanganate of potassium 
solution, 1 to 10,000, twice daily; mineral 
oil, H ounce morning and evening; the 
omission of raw vegetables and raw fruit 
from the diet for about one week; and sub- 
sequently, thrice weekly visits to the office, 
during which topical antiseptic or stimulat- 
ing applications are made to the raw sur- 
face, until it is entirety healed. 

In those cases, associated with other 
definite rectal pathology such as an exten- 
sive fistula or a chronic anal fissure with 
troublesome internal hemorrhoids, the pa- 
tient is better hospitalized, and the in- 
flamed crypt as well as other pathology 
property dealt with surgically. 

CASE REPORTS 

Case i. H. K., male, aged forty-three 
years, presented himself in 1935 for the relief 



New Series Vol. XXXVI, No. i 


Rapoport — Cryptitis 


American Journal of Surgery 


251 


of rectal pain and pruritus ani, from which he 
was suffering intermittently for the past six 
months. The pain was at first of a throbbing 
nature, later assuming the form of a dull ache. 
Examination revealed a slightly swollen and 
inflamed skin tag on the right side at about 
four o’clock, from which a drop of pus exuded 
on slight pressure; and by palpating this swell- 
ing one could detect a small tract beginning 
at about one inch posteriorly and extending 
toward an anal crypt, from which it had appar- 
ently originated. The perianal skin was other- 
wise of normal appearance. 

This man was operated on at the office. After 
the external sphincter and the small fistulous 
tract were Iocalty infiltrated with 0.5 per cent 
novocain solution, a small bivalve speculum 
was inserted into the anal canal. A hooked 
probe was now introduced into the inflamed 
crypt and, as it was held somewhat at a 
stretch, the whole valve was cut away exposing 
a raw surface. The rest of the fistulous tract 
was finally dissected out, and a strip of iodo- 
form gauze placed in the anal canal and external 
wound. 

The postoperative care was carried out as 
described, and the wound was completely 
healed in three weeks. The pain and itching 
likewise completely disappeared. 

Case ii. Illustrates the necessity for hos- 
pitalization. Mrs. M. L., aged thirty-five years, 
was referred because of complaints of occa- 
sional rectal bleeding, pain and protrusion on 
defecation. Bleeding of bright red blood has 
occurred periodically for the past four years. 
The pain began two years ago after the passage 
of a very hard stool and, always worse in 
defecation, has progressively increased in 
severity. The protrusion appeared about one 
year ago, is reducible, but reappears immedi- 
ately after straining. 

On inspection, a chronic and indurated 
posterior anal fissure together with a pro- 
truding mass, consisting of prolapsed mucosa 
and anal papilla, was visible. After a local 
infiltration of 0.5 per cent novocain it was pos- 
sible to complete the examination digitally 


and anoscopically. Very large internal hemor- 
rhoids and elongated anal papillae were then 
seen at about nine o’clock. At the side of one 
of the papillae a slightly inflamed area was 
apparent; this was tested with a hooked probe, 
and found to be a diseased crypt. In this case 
hospitalization was advised for the eradication 
of the whole pathology including the diseased 
crypt, as revealed by the examination. 

SUMMARY 

1. Cryptitis is an inflammation of the 
crj'pts of Morgagni, or anal semilunar 
valves. It ma}' be acute or chronic. 

2. In the acute form, the most important 
symptom is a constant sharp pain, in- 
creased on defecation, and becomes throb- 
bing in character as pus forms. In the 
chronic forms, this sharp pain changes to a 
dull ache; attacks of itching also supervene. 

3. The diagnosis is made by the history, 
digital and instrumental examination. 

4. Papillitis, fissure-in-ano, internal 
hemorrhoids, blind internal fistula and 
proctitis, may be associated with cryptitis. 

5. Mild and uncomplicated cases of 
cryptitis may be satisfactorily treated in 
the office; when associated with other more 
important anorectal pathology, it is wiser 
to perform the whole operation in the 
hospital. 

REFERENCES 

1. Pennington, J. Rawson. A Treatise on the Diseases 

and Injuries of the Rectum, Anus and Pelvic 
Colon. Philadelphia, P. Blakiston’s Son and Co., 
1923, p. 460. 

2. Lynch, Jerome M. Diseases of the Rectum and 

Colon. Philadelphia, Lea and Febiger, 1914, 
p. 216. 

3. Yeomans, F. C. Proctology, New York, D. Appleton 

& Co., 1929, p. 257. 

4. Hirschman, J. L. Handbook of Diseases of the 

Rectum. Phila., C. V. Mosby Co., 1926, p. 305. 

5. Byland, Nels O. Cryptitis. Tr. Am. Proctol. Soc., 

p. 20, 1931. 



HEMORRHOIDS 

C. Naunton Morgan, m.b., (lond.), f.r.c.s. (eng.) 

Senior Assistant Surgeon to St. Mark’s Hospital; Surgeon to the Hospital for Tropical Diseases; Assistant Surgeon 
ancl Assistant Director of the Surgical Professorial Unit, St. Bartholomew’s Hospital 

LONDON 


T HERE are two distinct anatomical 
and clinical types of hemorrhoids; 
internal and external hemorrhoids 
arising from the internal and external 
hemorrhoidal plexus respectively. 

The internal hemorrhoidal plexus of 
veins lies under the mucous membrane of 
the lowest inch of the rectum, and the upper 
part of the anal canal, above the anal 
valves. From this plexus, the radicals of the 
superior and middle hemorrhoidal veins 
pass upwards and soon perforate the mus- 
cle coats of the rectum. Internal hemor- 
rhoids are produced by dilatation of this 
plexus; low grade inflammation with an 
increase of fibrous tissue, and an increased 
blood supply. 

The external hemorrhoidal plexus en- 
circles the anal verge and lies under the 
skin. It communicates with the internal 
plexus above, by means of straight vessels 
which run upwards in the columns of 
Morgagni. These vessels pass through the 
longitudinal muscle of the anal canal near 
its insertion. 

CAUSATION 

The internal hemorrhoidal plexus is in 
direct communication with the portal sys- 
tem and since this venous system is devoid 
of valves, venous back pressure occurs in 
the lower rectum and anal canal. The erect 
position of man increases this pressure. 
Straining at stool, as the result of constipa- 
tion or diarrhea, leaves the internal hemor- 
rhoidal plexus unsupported by the relaxed 
sphincter muscles, whilst contraction of the 
rectal wall above forces more blood into it. 
The habitual use of aperients, more espe- 
cially calomel, salts and aloes should be 
avoided for this reason, and because they 
undoubtedly produce irritation of the 


mucous membrane of the rectum and colon. 
Prolonged standing, horse riding and strain- 
ing at work, are factors in the production 
of piles. Any of the many causes of portal 
obstruction increase the dilatation of the 
internal plexus. However, many cases of 
internal hemorrhoids occur without any 
definite cause, and further, there is no 
.doubt that there is sometimes an hereditary 
factor. 

As the hemorrhoid increases in size, at 
first it tends to prolapse through the 
anus on defecation, returning spontane- 
ously. Later, the prolapse has to be re- 
duced, and finally the internal hemorrhoid 
remains permanently outside, due to ever- 
sion of the lining of the anal canal and 
stretching of the longitudinal muscle of 
the rectum and also of the anal sphincters. 
In advanced cases, the dilatation of the 
internal plexus is directly continuous with 
a similar dilatation of the external plexus. 
This results in a composite hemorrhoid 
called an intero-external pile. It consists 
partly of internal hemorrhoid covered by 
mucosa and partly external hemorrhoid 
covered by skin. Squamous epithelium 
may often be seen growing upwards over 
the red mucous membrane. 

SYMPTOMS 

Pain is not a usual symptom of internal 
hemorrhoids. In early uncomplicated cases, 
piles lie entirely within the rectum and are 
composed of comparatively insensitive 
tissues. Vague discomfort, dull aching or 
backache may be present. 

Bleeding on defecation is by far the 
commonest complaint. This is slight at first 
but occasionally may be very severe. A 
severe degree of secondary anemia may re- 
sult from the constant steady loss of blood 
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and a large quantity of blood may accumu- grene may follow and in rare instances, 
late in the rectum with little sign of ex- infection has spread upwards and fatal 
ternal bleeding. portal pyemia has occurred. The perianal 



Fig. k Anorectal ring appearing in the 
proctoscope. The x marks the site of 
injection. 



Fig. 2. Sagittal section showing position of proctoscope 
when the anorectal ring is visible. Note level of sub- 
cutaneous external sphincter and position of internal 
hemorrhoidal plexus. 


When the piles reach the first stage of 
prolapse, the patient usually feels some- 
thing slip through the anus, and return 
into the rectum. There may be slight pain 
at this stage. Finally, when the hemor- 
rhoids remain continually prolapsed, bleed- 
ing may occur apart from defecation, due 
to trauma or engorgement. When pro- 
lapsing hemorrhoids have developed grad- 
ually, the patient experiences no pain 
because the sphincter muscles have gradu- 
ally stretched and accommodated them- 
selves. Should, however, a mass of internal 
piles prolapse suddenly, pain is severe, due 
to sphincter spasm, and later to thrombosis 
and infection. A prolapsed internal hemor- 
rhoid gives rise to a discharge of mucus, 
and pruritus ani may result. Mental de- 
pression is a marked feature of the case, 
and it is gratifying to observe the remark- 
able improvement in the patient’s mental 
condition after successful treatment. 

COMPLICATIONS 

When an internal hemorrhoid remains 
prolapsed it may become congested and 
thrombosed, due to trauma and infection 
and the accompanying contraction of the 
sphincters. Ulceration, infection, and gan- 


cuff of skin and the lining of the lowest por- 
tion of the anal canal become markedly 
edematous. 

Thrombosed and infected internal hem- 
orrhoids usually resolve and may undergo 
spontaneous cure, or in the majority of 
cases, a marked diminution in the size 
of the piles results. Repeated attacks of 
thrombosis may give rise to the production 
of a fibrous polyp. 

DIAGNOSIS 

When pain is a prominent complaint, a 
careful search should be made for other 
associated conditions, such as fissure or 
abscess. Diagnosis is rarely made from the 
history alone. Unless the hemorrhoids cov- 
ered by bright red mucosa, are seen pro- 
lapsed, it is essential to pass a proctoscope 
into the rectum to arrive at a diagnosis. 
The appearance of prolapsed hemorrhoids 
may be changed by thrombosis, ulceration 
and infection. Digital examination alone 
will only reveal the presence of a pile if it 
is thrombosed, or if there is a marked 
redundancy of slightly thickened mucous 
membrane. 

When a two inch proctoscope is passed 
into the rectum and withdrawn slowly, a 
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prominent muscle ring, the anorectal ring, 
will be seen closing down immediately 
above the end of the instrument as it 



Fig. 3. Proctoscope has been withdrawn 
further than in Figure 1, and shows inter- 
nal hemorrhoids producing irregular 
closure of the anal canal. 

passes downwards into the anal canal. As 
the proctoscope is further withdrawn, this 
ring contracts down above it in a more or 
less even manner, like a smooth umbrella 
ring (Fig. i). When internal hemorrhoids 
are present, they bulge into the procto- 
scope below the level of the upper part of 
the ring, and the anal canal closes in an 
irregular manner, somewhat like a camera 
shutter (Fig. 3). 

There are, as a rule, three primary 
hemorrhoids corresponding to primary 
divisions of the superior hemorrhoidal 
artery, situated as described by Miles, at 
3, 7, and 1 1 o’clock (12 o’clock being in the 
midline anteriorly). The size of the hemor- 
rhoids and the degree of prolapse are better 
judged when the patient strains gently as 
the proctoscope is slowly withdrawn. It is 
important to exclude the presence of other 
conditions such as fcarcinoma, epithelioma, 
fissure, submucous or other types of ab- 
scess, fistula, proctitis, papilloma, polypi 
and hypertrophied anal papilla. The upper 
part of the rectum should always be ex- 
amined with the finger and sigmoidoscopy 
must be carried out before the patient is 
finally discharged. 


TREATMENT 

There are three methods of treatment 
with definite indications. 



Fig. 4. Sagittal section with the proctoscope in a 
lower position. Compare this with Figure 2. 


1. Palliative . Palliative treatment 
should ahvaj^s be carried out when the 
hemorrhoids are thrombosed and infected. 
Not only is it dangerous to inject or operate 
upon such piles owing to the great risk of 
spreading the infection, but because, after 
the “ attack” has subsided, either the 
patient has cured himself, or a few injec- 
tions at a later date will suffice. For these 
cases, rest in bed is essential, preferably 
with the foot of the bed raised. In cases 
where the prolapse has suddenly come 
down, reduction into the rectum should be 
gently carried out, if necessary after the 
application of an ice pack. Compresses of 
Iotio hydrargyri perch 1-2000 are applied, 
and frequent hot baths ordered. Mild 
laxatives, such as confection of senna, 
milk of magnesia or mineral oil are given. 

Palliative treatment is also advisable in 
very mild cases of internal hemorrhoids, 
with only slight bleeding, especially if there 
is rectal dyschezia or congestion of the 
rectal mucosa. 

2. Injection Treatment . Though the 
treatment of hemorrhoids by injection has 
a ver\ r important place in treatment, it is 
the considered opinion of many authorities 
that only in certain selected cases does a 
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cure result, and even in many of these, 
recurrences are not uncommon. Careful 
observation in the Out-patient Depart- 
ment of St. Mark’s Hospital clearly indi- 
cates its limitations. The selection of cases 
is most important since dangerous compli- 
cations may occur, or the results be 
disappointing. 

When small uncomplicated hemorrhoids, 
whose only symptom is bleeding, are pres- 
ent, injection almost always effects a cure. 
Occasionally, severe hemorrhage is en- 
countered, which at first sight would ap- 
pear to indicate operative interference, 
with the necessity of a blood transfusion. 
Immediate injection of the bleeding hemor- 
rhoids will usually control the hemorrhage 
at once. 

Hemorrhoids which prolapse on defeca- 
tion or on proctoscopic examination may 
also be injected. The chemical inflamma- 
tion resulting from submucous injection 
high above the piles, fixes the mucosa and 
by contraction of the fibrous tissue, tends 
to draw up the hemorrhoid into the rectum. 
It is impossible in such cases to be sure of 
the response to the injection, and it is 
necessary to warn the patient that the pro- 
lapse may not be cured. 

When the hemorrhoid remains perma- 
nently prolapsed, or is of the intero- 
external type, and also in cases of huge 
hemorrhoids, injection is not only inad- 
visable, but is useless. Occasionally, when 
there is only one hemorrhoid which is 
continually prolapsed in a patient in whom 
operation would be undesirable, a high 
injection above the hemorrhoid may be 
done. In such a case, it is important to keep 
the patient recumbent for a few days under 
observation, because the hemorrhoid might 
swell considerably and become strangulated 
by the sphincters. “Local infection is a 
definite contraindication to injection.” 

Hemorrhoids, complicated by other con- 
ditions, such as fissure, etc., should not be 
injected until these conditions have been 
treated. 

The method used at St. Mark’s Hospital 
is the submucous injection of 5 per cent 


phenol in almond oil, high at the base of 
the pile. 

The knee-elbow position or the inverted 
(Hanes) position is the most satisfactory, 
since in this position the rectum becomes 
distended with air after introduction of the 
proctoscope and the prominent anorectal 
ring may be localized. 

The correct site for injection is just 
above this ring because the highest part of 
the internal hemorrhoidal plexus is situated 
just above this level (Figs. 1 and 2). 

The oily solution is then injected slowly 
in the submucous layer and the mucous 
membrane will be seen to be lifted up and 
become paler. The solution should be in- 
jected until a swelling occurs, in which tiny 
capillaries can be seen on a background 
paler than normal and slightly coloured 
yellow by the almond oil. If a dead white 
area appears during the injection, the 
needle is lying too near the mucous mem- 
brane, and must be withdrawn immedi- 
ately. Ulceration will occur if the solution 
is injected too superficially. As the needle 
is withdrawn some of the solution is in- 
jected along its track. 

These injections are made at points 
corresponding with the position of the 
hemorrhoids, though in actual fact, the 
solution spreads freely under the mucosa 
so that the whole circumference of the 
lumen has been treated. 

Usually, 3 to 5 c.c. above each hemor- 
rhoid is necessary, but it depends on the 
laxity of the mucous membrane. Some- 
times, 6 to 8 c.c. must be injected. 

On the first occasion, it is wise to give 
one injection only, since severe reaction, 
both local and general, may sometimes 
occur. I have had several patients who 
have had a mild febrile attack, after injec- 
tion of the almond oil solution. If the 
stronger solution containing glycerine (men- 
tioned later) be used instead, then there is 
no general reaction. 

The second injection is given in about 
ten days. If a good reaction has occurred, 
the mucous membrane feels leathery both 
to the palpating finger and to the needle. 
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When little or no reaction has occurred, the 
injection is repeated at the same site and 
in the position of the two other hemor- 
rhoids, but if the mucous membrane is now 
tough, a smaller injection of 2 to 3 c.c. is 
given at a slightly lower level through the 
soft mucous membrane. The patient is 
again seen in fourteen days, and should 
there be a good reaction high up, no further 
injections by this method should be given. 

It is sometimes found that though there 
is a good reaction in the upper part of the 
pile mass and the submucosa above it, 
the lower part of the pile may still be 
prominent. In these cases, one final injec- 
tion deeply into the centre of each pile, 
of 20 per cent phenol in equal parts of 
glycerine and water is given with advan- 
tage. Only 3 to 5 minims of the solution 
are injected at one site. This solution must 
never be injected high up immediately 
under the submucosa. 

The effect of the injections is very 
variable; it may be permanent, and in a 
suitable case the patient should be free of 
symptoms for one year or more. 

3. Operation . When operation is neces- 
sary, it is undoubtedly a much surer 
method of curing prolapsing internal hem- 
orrhoids than injection. Though recur- 
rences occur on rare occasions, in most 
instances the patient is cured or is free 
from symptoms for twent} r years or more. 

Though there are many hemorrhoidec- 
tomy operations described, it has been 
found that the modern modification of the 
simple ligature and excision operation, 
recommended by Salmon one hundred 
years ago, gives the most satisfactory 
results. 

It is impossible in this short article to 
describe in detail the operation. Some of the 
more important facts only will be given. 
The rectum and sigmoid colon are emptied 
by adequate preoperative treatment. The 
anesthetic used is a low spinal anesthetic, 
using 25 to 50 mgms. of procaine hydro- 
chloride. This has been found very satis- 
factory, since it precludes postoperative 


vomiting, coughing and straining, which 
produce edema of the perianal skin. 

The left forefinger is inserted into the 
anus and the anorectal ring felt. With 
aseptic precautions, 10 c.c. of a solution of 
local anesthetic in oil of the formula 

Per Cent 


Proca me base 1.5 

Butyl-para-aminobenzoate 6 

Benzyl alcohol 5 

In sterilized almond oil 


are injected through a single puncture 
inches behind the anus in the midline. 
Five c.c. are injected on either side in a 
fan-like manner into the external sphincter 
muscles and finally into the subcutaneous 
fat around the anus, and also into the 
ischiorectal fossa. This solution is then 
gently massaged into the tissues. The anal 
canal and perianal skin are thoroughly 
cleaned with weak antiseptics and swabbed 
with surgical spirit (Figs. 5 and 6). 

The sphincters are not dilated but the 
hemorrhoids are delivered by gently evert- 
ing the skin at the anal verge with a pair 
of plain dissecting forceps. The hemor- 
rhoids are seen in turn and each seized with 
artery forceps. Each pair of forceps in turn 
is laid in the palm of the hand and gentle 
traction applied, and the index finger intro- 
duced along the forceps into the anus to 
the level of the upper part of the sub- 
cutaneous external sphincter. 

If there is no associated external skin 
tag, a pair of straight blunt ended scissors 
cuts, at the mucocutaneous junction, to- 
wards the tip of the inserted finger. Mucous 
membrane and submucosa only are left 
undivided between inserted finger and the 
end of the scissors. The hemorrhoid has 
now been dissected free. The hemorrhoid 
should not be dissected up further than the 
level of the tip of the finger, otherwise post- 
operative constriction might occur. 

A curved round bodied needle threaded 
with No. 2 chromic catgut now transfixes 
the pile at the upper level of the incision 
and the pile is securely ligatured. The two 
remaining hemorrhoids are treated in a 
similar manner. When bleeding has been 
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controlled, the hemorrhoids are removed. As stated, the plexus lies at the anal verge 
leaving an adequate stump distal to the and is covered with skin. This type of 
ligature. hemorrhoid is therefore sensitive. 

Anterior 



Fig. 5. Method of injection of 
oily anesthetic solution. 


Fig. 6. Showing depth of injection; also the method of infil- 
tration for removal of an anal hematoma. 


In the case of intero-external hemor- 
rhoids, the external and internal portion of 
the composite pile are dissected up and re- 
moved together. 

It is important to remove freely any 
redundant skin at the anal verge, leaving 
wounds running radially towards the anus. 
These raw areas should not be sutured. A 
small wick of vaseline gauze is finally 
placed in the anal canal and a firm dressing 
applied. 

Careful preparation, the use of oil 
soluble anesthetics, and extremely gentle 
operating, allows this operation to be 
performed with little or no after-pain. 

The bowels are moved on the third day 
with an olive oil and gruel enema, and daily 
hot baths instituted. Daily antiseptic moist 
dressings are applied to the anus. 

It is important to pass a finger into the 
anal canal after the ninth day to anticipate 
any constriction. This should not occur if 
the operation is properly performed. 

EXTERNAL HEMORRHOIDS 

External hemorrhoids result from dilata- 
tion of the external hemorrhoidal plexus. 


External hemorrhoids present two main 
types— 

a. Thrombosis of part of the external 
hemorrhoidal plexus, giving rise to a very 
painful visible swelling at the anus; 

b. Hypertrophied anal skin tags which 
result either from repeated attacks of 
thrombosis or from infection in the anal 
canal or due to trauma from scratching, 
etc. 

External hemorrhoids exist apart from 
the internal variety but may be associated 
with them. 

Acute Throinbosed External Hemorrhoid 
(Anal Hematoma ). As the result of strain- 
ing either at stool or work or sitting on a 
cold seat, congestion of the external plexus 
may occur, resulting in actual rupture of 
a subcutaneous vein at the anus. Throm- 
bosis occurs and the blood clot may be both 
under the skin and in the lumen of the vein. 

The patient experiences sudden pain at 
the anus and feels a swelling. On examina- 
tion, a tense rounded blue swelling is seen 
under the skin. There may be several 
thrombotic piles present. The swelling is 
acutely tender and there may be associated 
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muscle spasm. Very occasionally, a linear 
induration from it may be felt passing up in 
the anal canal. This is due to thrombosis of 
a connecting vessel lying in a column of 
Morgagni. 

TREATMENT 

When the swelling is seen soon after its 
occurrence, it should be excised. This is 
easily done by infiltrating the subjacent 
sphincter with an oil soluble anesthetic and 
removing the skin over the clot. The clot 
is removed and a search is made for other 
smaller clots which should also be removed. 
A small flat wound is left which should be 
kept clean and dressed daily. The patient 
has no after pain whatsoever owing to the 
prolonged action of the anesthetic solution 
(Fig. 6). 

HYPERTROPHIED ANAL SKIN TAGS 

Fibrous skin tags at the anus may not 
give rise to any symptoms other than 
difficulty in keeping this region clean. The 
skin surface may become abraded and 
infection, with edema and tenderness, and 
abscess formation, sometimes results. 


TREATMENT 

These skin tags may be excised in the 
same manner as the acute thrombotic 
variety. In old cases, the application of 
lotions diminishes the swelling. 


Liquor Plumbi Subacetatis fort i drachm. 

Cow’s Milk. 7 drachms. 

Lotio Plumbi cum Opio 4 parts. 

Surgical Spirit 1 part. 


It is important to remember that other 
cutaneous conditions occur at the anus. 
These include perianal warts, condylomata, 
primary chancre and epithelioma. Further- 
more, an edematous skin tag may be due 
to a fissure or an inflamed crypt. 

SUMMARY 

A short practical account is given of — 

1. The clinical types of hemorrhoids; 
their causation, sjnnptoms, and methods of 
treatment. 

2. The technique of injection treatment 
is described and illustrated. 

3. The ligature and excision operation 
and the injection of oil soluble anesthetics 
are presented. 





INJECTION TREATMENT OF INTERNAL HEMORRHOIDS 

Vincent Hurley, m.d., f.r.c.s. (engl.) 


NEW 

T HE injection treatment of hemor- 
rhoids is an office procedure depend- 
ing for its success on the exact placing 
of suitable amounts of well tested sclerosing 
solutions. The injection must be submucous 
and above or proximal to the mucocutane- 
ous junction. Proctoscopic examination, if 
possible to 25 cms., must precede treat- 
ment, and of course a summary physical 
examination is advisable. 

HISTORICAL 

One hundred years ago Long, in England, 
injected ferric chloride directly into nevi 
to produce sclerosis. Thirty years later 
Morgan, in Dublin, applied the method 
and the solution to piles. Shortly after- 
wards another Dublin surgeon, Abraham 
Colies, whose name is given to the well 
known fracture, used ferric chloride in 
treating a case of hemorrhoids by injection. 
In the United States, Mitchell of Clinton, 
Illinois, in some manner hit on the use of a 
solution containing 33 per cent phenol in 
olive oil. Subsequently, he is said to have 
sold his secret to any person able to pay his 
price and thus loosed a plague of itinerant 
“pile doctors” who wandered all over the 
North American continent using phenol 
solutions varying up to 95 per cent in 
strength. Andrews of Chicago, a surgeon 
of repute, got hold of Mitchell’s secret and 
collected and published the results in over 
3000 cases. 

Naturally enough, considering the ex- 
ponents of the remedy, some of the acci- 
dents were blood curdling. But the secret 
was out and in the hands of the medical 
profession, with the usual result. The hasty 
and inexpert quickly dropped the method 
with loud and harsh criticism; the more 
patient continued, and gradually two 
schools arose over a period of years. Both 


YORK 

schools favored the method, but differed 
on a point of technique. Brief!}', the 
“strong” group used solutions above 20 
per cent phenol, in small amounts, with the 
aim in view to cause sloughing of the piles, 
while the “weak” or sclerosing group used 
solutions of between 5 and 20 per cent 
phenol, and aimed to produce sclerosis. It 
is interesting to note that the descendants 
or successors of the opponents of injection 
treatment are still with us, while the 
advocates of injection have become more 
numerous. The method has undergone 
many modifications, but it may be said to 
have become fairly standardized. The 
“strong” sloughing method has become 
almost obsolete, leaving the field to the 
exponents of the sclerosing method who 
used phenol or quinine and urea in 5 per 
cent solution. 

PATHOLOGY 

Following injection, as shown by micro- 
scopic sections, there occurs an aseptic 
inflammatory reaction, which is followed 
at the end of five or six days by intravascu- 
lar clotting and the gradual supervention 
of fibrosis. 

INDICATIONS 

For the beginner, it is wise to limit this 
method to uncomplicated internal hemor- 
rhoids, and best of all, to cases of simple 
bleeding without prolapse. In the hands 
of the experienced, injection of suitable 
sclerosing solutions may be done where 
there is considerable prolapse with or with- 
out bleeding. Fissure and fistula must be 
considered as contraindications, and it is 
well to remember that large external tags 
complicating internal hemorrhoids will 
usually prevent a really satisfactory result 
being obtained by injection. 

259 
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EQUIPMENT 

Any ordinary firm table will do, as the 
treatment can be carried out in the knee- 
chest or lateral positions, though with 
greater facility^ in the Hanes position. A 
good light is essential, and may proceed 
from a head lamp, a floor lamp, or a small 
light attached to the speculum. 

There is a large assortment of specula 
from which to choose. In a general way, 
it may be said that the occasional operator 
would do better with a set of one type, 
while the specialist will, of course, recognize 
the need for a greater variety of types, 
sizes and lengths. It is my opinion that the 
beginner would do well to confine himself 
to a KeH} r speculum of medium length and 
size. 

In the matter of the needle to be used, 
many types have been introduced, the 
main feature of which is a short, sharp tip 
set in a stout shaft so that penetration 
beyond a certain depth is difficult. With the 
same end in view, other needles have a 
knob near the point. This type of special 
needle is really a crutch for poor technique. 
It is more important for the operator to 
repair his technical defects than to expect a 
needle to save him from error. Properly 
used, a plain spinal puncture needle is 
adequate. It should be mounted on a 
syringe of at least 5 c.c. capacity, with a 
lock joint and fitted with finger grips or 
rings. The bevel of the needle point is of 
little importance, though sharpness is 
desirable. 

Of the many solutions which have been 
introduced since Morgan first used ferric 
sulphate, two are in common use and give 
eminent satisfaction. Quinine and urea in 
5 per cent solution has been used exten- 
sively and with satisfaction, notably by 
Terrell. Phenol in oil is a much older 
preparation and has had a world wide test. 
In proper dilution, 5 per cent in almond oil, 
it is a very satisfactory preparation, will 
stand for a long period without deteriora- 
tion, and when expertly employed is 
practically free from complications. Occa- 


sionally a 10 per cent phenol solution will 
be found necessary in resistant or recurring 
cases. 

TECHNIQUE 

The old method of injecting piles was to 
produce prolapse by an enema or previously 
administered cathartic. Each pile was then 
injected with a drop or two of “strong” 
solution, the piles reduced, and the patient 
dismissed. In many cases this gave excel- 
lent results. 

In the modern method, no disturbance of 
the gastrointestinal tract is created. There 
is no preparation of patient, rectum or anal 
canal other than verbal assurance that the 
treatment is not associated with pain. The 
patient is placed in a suitable position, 
digital examination is done, and any pro- 
lapsing piles are replaced. A speculum, as 
small as is consistent with adequate visual- 
ization, is introduced, and the hemorrhoids 
inspected. If it is apparent that bleeding 
has been occurring from any one of the 
hemorrhoids, that one is selected for injec- 
tion. The end of the speculum is so manip- 
ulated that a fold of pile is raised up at its 
proximal (anatomically) end, and the 
needle is introduced into the raised loose 
part so that the point lies under the 
mucosa. The phenol solution is now in- 
jected without producing any blanching of 
the mucosa and the upper end of the pile 
can be seen to swell. When a network of 
vessels, or the “striation sign,” can be 
clearly seen on the swollen area, enough 
has been injected. The exact amount of 
phenol solution injected is not of vast 
importance, though the operator should 
read off for his record the amount used in 
order to gain an idea of what may be 
required for the average pile in the average 
case. The needle is withdrawn, the specu- 
lum is removed, and the patient is told that 
he may anticipate no trouble, but that if 
the piles have previously prolapsed they 
may rarely do so following the injection, 
and in such event he should return them 
without delajv 
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In a few days another pile may be simi- 
larly injected, and so on at intervals until 
each pile is the site of a definite induration. 
Injections are now suspended; the patient 
is symptomless, indeed, bleeding and pro- 
lapse usually cease after the first injection, 
and he is requested to report for observa- 
tion from time to time, or if there is any 
recurrence of bleeding or prolapse. 

There are many methods of phenol 
technique other than the above, and good 
results are obtained by those skilled in 
them. One favorite method is the injection 
of the hemorrhoidal ring by using 2 c.c. of 
phenol 5 per cent in each of the four 
quadrants at one sitting, and the sub- 
sequent placing of suitable amounts as 
indicated. Quinine and urea in 5 per cent 
solution ma} 7 be used in general in a manner 
similar to the use of phenol, except that 
smaller amounts are used, 0.5 to 2 c.c. 
being generally sufficient to cause adequate 
sclerosis at each point of injection. 

COMPLICATIONS 

Sloughing is the result of too strong solu- 
tions or of intramucosal injection. If 
blanching of the mucosa occurs around the 
needle, injection should be stopped imme- 
diately at this point, as the wrong level is 
being used and a slough is practically 
inevitable. Emphasis must be laid on the 
necessity of placing the sclerosing solution 
in the submucosa, and nowhere else. 

Hemorrhage only occurs following a 
slough. Abscess has been reported, but has 
not occurred in my experience. It is prob- 


ably due to technical defects. Prolapse 
following injection has been emphasized by 
previous writers, and though unacquainted 
with the condition I have always advised 
about its possibility when dealing with a 
patient at the first injection. 

General sepsis and pyelephlebitis have 
been described, but are not found in the 
reports of any modern expert. 

CONCLUSION 

The treatment of internal hemorrhoids 
by injection was introduced about seventy 
years ago, and has been widely applied. 
After a period of trial, and in this country 
exploitation by quacks, it has survived and 
has become fairly standardized. Many 
slight differences of technique are found 
today, but in general, dilute solutions are 
used and injections are spaced out. Symp- 
tomatic relief occurs immediately, and the 
recurrence rate is in the neighborhood of 
10 per cent. 

The method is far from a fool proof cure, 
but it can fairly be offered as an office 
substitute and a time and expense saving 
method for those unable or unwilling to 
accept surgery for uncomplicated bleeding 
or prolapsing hemorrhoids. The method is 
exacting on the operator, but when prop- 
erly done is easy on the patient, and in its 
results in suitable cases is almost equiva- 
lent to surgery. Further, relapse can be 
easily treated, and in my experience pa- 
tients show no unwillingness to have an 
occasional “repeat” injection. 
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T HAT anal pruritis is a condition 
which at times baffles the general 
practitioner, the proctologist and the 
dermatologist is due chiefly to the following 
circumstances: (i) it is a symptom to 
which the doctor gives "too little thought 
and the patient too much”; (2) in its early 
stages, anal pruritus is ignored and relief 
is sought only when it has become chronic 
and after much physical and mental tor- 
ment; and (3) the physician often makes a 
blind diagnosis without a thorough and 
careful history and a general and rectal 
examination. The latter is the first essential 
of treatment. 

The 13 1 subjects reported in this paper 
were those whose presenting complaint was 
anal pruritus. A large group of patients 
who also complained of an “itch” or irrita- 
tion about the anus, but whose chief com- 
plaint was pain or rectal bleeding, are not 
included in this study. As noted in Table 1 
there is a marked preponderance of males 
over females and also that pruritus ani is a 
relatively rare condition in the colored race, 
in spite of the fact that about 8 per cent of 
our clinic patients are colored. 


Table i 


Sex 

Num- 1 

Per 

Per Cent 

ber | 

1 

Cent 

| Clinic Patients 

Male 

109 

83.2 

i 

67.2 

Female 

22 

16.8 1 

1 

328 


Pruritus ani is a symptom and not a 
disease. It should not be considered as a 
diagnosis, but, like rectal pain or hemor- 
rhage, a symptom of some underlying 


cause. Various classifications have been 
made of pruritus but to me the simplest 
one is that based on etiology. 

1. Pruritus may be caused by or may be 
accompanied by every known rectal dis- 
ease, such as carcinoma, colitis, polyps, 
hypertrophied papillas, hemorrhoids, fis- 
sure, fistulas. 

2. It may be a manifestation of a general 
or constitutional disease, such as diabetes, 
nephritis, uric acidosis, malaria, tubercu- 
losis, liver disease and the menopause. 

3. Itching may be due to irritation from 
clothing; as dyed underwear or tight cloth- 
ing. Under this heading might be in- 
cluded personal uncleanliness and excessive 
sweating. 

4. Pruritus ani may be a reflex from 
diseases of the bladder, prostate, uterus, 
ovaries or vagina — vesiculitis, cystitis, 
trigonitis. In women one finds frequently a 
pruritus ani resulting from a profuse 
vaginal discharge. In the patients, if a 
rectal examination is negative, the treat- 
ment of the pruritus will be that of the 
gynecological condition. 

5. Many skin diseases may recur around 
the anus, such as eczema, herpes and lichen 
simplex. 

6. Parasites such as pediculi, ringworm 
and threadworm (Oxyuris vermicularis) 
may cause pruritus ani. 

7. Pruritus ani maj'' be on a dietary or 
allergic basis ; strawberries, seafood, spices, 
alcohol and tobacco are frequent offenders. 

8. Rectal constipation is probably the 
most common cause of anal pruritus, and 
one that is frequently overlooked or not 
considered. In this series of 131 cases whose 


* From the Proctology Clinic of Dr. J. M. Lynch, New York Polyclinic Medical School. 
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chief complaint was itch, on digital and 
anoscopic examination, 114 revealed that 
the ampulla was either filled or partially 
filled with feces. Rectal retention was 
demonstrated in spite of the fact that the 
majority of these patients gave no history 
of constipation. It is our belief that many 
of these so-called idiopathic cases previ- 
ously mentioned in the literature properly 
fall into this group. In these patients much 
can be done by early treatment with the 
simplest measures, especially before the 
condition becomes chronic and the skin 
changes become marked. 

Much has been written concerning the 
role of bacteria in the cause of pruritus. 
Dwight Murray considered the strepto- 
coccus fecalis to be the infection organism; 
Others have ascribed the colon group as a 
causative agent in the pruritides. While no 
bacteriological research has been done at 
our clinic, the author believes that the 
majority of workers in proctology and 
bacteriology do not concur in this thought. 

In many instances of pruritus ani of long 
standing, there is no doubt but that a 
“vicious cycle” is established. The pruri- 
tus, originally being due to some simple 
cause as excessive sweating or rectal con- 
stipation, starts insidiously, the scratching, 
however, causes the skin changes and 
increases the severity of the dermatitis. 

Characteristic appearance of the skin 
around the anus shows it to be thrown into 
numerous deep folds radiating from the 
anal orifice. If moisture is present, the skin 
is white, soggy and macerated, with 
scattered small areas where the skin has 
been denuded of epithelium by scratching. 
In some cases the skin is dry and scaly, in 
others there are cracks or furrows which 
extend up to the anal mucous membrane. 
In stout individuals a real fissure may 
extend along the posterior median raphe 
and in man along the median raphe 
anteriorly to the scrotum. In protracted 
cases, the skin loses its elasticity and 
becomes hard, thick and leathery, most 
probably due to scratching, infection being 
secondary. 
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The pathological changes in cases of long 
duration have been described by Buie and 
his workers at the Mayo Clinic, showing 
proliferative changes in the epidermis, 
thickening of the prickle cell layer and often 
some dilatation of the superficial vessels 
and lymphatics. Fibrosis in the connective 
tissue occurs in cases of long standing but 
no changes are seen in the cutaneous 
nerves. Cocci may be found just beneath 
the ulcerated regions, but not under intact 
epidermis. 

On the first visit to the clinic, patients 
with pruritus have a history taken and then 
a thorough examination is made of the 
anal and perineal regions, followed by a 
complete anoscopic and sigmoidoscopic 
examination. Frequently, because the rectal 
ampulla is clogged with feces, this latter 
examination cannot be done until a cleans- 
ing enema is given. Before returning for a 
second visit both urine and blood Wasser- 
mann examinations are made and where 
indicated blood chemistry is also done. 

The rule at the clinic is to find the cause, 
which in numerous chronic cases is not 
always done until after weeks or months of 
observation. Whether or not the cause of 
the itching has been determined, its symp- 
tomatic treatment must start immediately 
even though only palliative, while the 
treatment of the causative condition is 
being carried out. 

Four cardinal points are impressed on a 
patient when treatment is started: 

1 . Avoid scratching as much as possible. 
Impress each patient with the fact that the 
more they scratch, the longer the treatment 
will take and the greater will be the damage 
to their skin. 

2. Keep the parts clean, washing with 
plain warm water after every bowel 
movement. 

3. Keep the parts dry by means of a 
dusting powder. For this we advise patients 
to use common ordinary cornstarch two or 
three times a day and after defecation. 

4. The rectal ampulla must be “kept 
cleam” Patients with rectal constipation 
are instructed to take either an epsom salts 
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enema or an enema with plain water, 
preferably at night, before retiring. It lias 
been my experience in pruritus ani, that 
mineral oil should be avoided because of 
the leakage. 

Either io per cent iodine in glycerine or 
compound tincture of benzoin is applied 
locally. In fissures, 10 per cent silver nitrate 
or ichthvol in glycerine is applied. Oint- 
ments arc rarely prescribed, although 
numerous anti-pruritic ointments have 
been used in the treatment of this condi- 
tion. In this series of cases, we have used 
ointments in only 6 cases. 

A-ray irradiation has been advocated in 
the treatment of pruritus ani, but the 
necessity for its use has not been proved, 
although 2 of the patients in this series had 
received .v-ray therapy previously. It is 
generally accepted, that patients who have 
received .v-ray irradiation are poor subjects 
for the subsequent surgical removal of any 
existing rectal pathology. 

INJECTION METHODS 

It can be safely stated that we have been 
liberal and unbiased in trying the various 


Table ii 



1 

Cases 1 

Number 
of In- 
jections 

1. 1-3000 sterilized hydrochloric acid 1 
Hanes* method ! 

1 1 

! 2 i 


2. Absolute alcohol (Stone) . . 

8 

18 

3. 5 per cent phenol in oil in perianal j 
region j 

1 

20 | 

33 

4. Benacol (Yeomans, Gorsch, Mathc- 
sheimer) ' 

3 ° ! 

48 

5. Patient’s whole blood injected in 
perianal region 

2 

! 

3 

6. Quinine and urea — \4 per cent. . . . 

2 

2 

7. Triple distilled water (Bacon) 

I 


8. Anucaine 

5 2 

i >58 

9. Nupercaine in oil 

I 

! 3 


solutions which have been advocated for 
subcutaneous injections for the treatment 
of pruritus ani, aiming to obtain either the 
obliteration of the tissue spaces and the 
channels filled with irritating fluid that are 
alleged to be present in severe pruritus, or 


the production of cutaneous anesthesia. 
Table u lists the solutions used. 

The technique of each advocate has been 
followed in these injections. While the 
number of cases has been limited in which 
some of these solutions were used, the best 
results have been obtained with anucaine 
and we have used this exclusively for the 
last year. The objection to the use of some 
of these solutions has been the pain after 
injection. In some of these carh' cases 
more than one solution was used. 

Anucaine acts as a local anesthetic for a 
period varying from four days to three 
weeks. No untoward results have been 
noticed from its use, although we have seen 
2 cases of induration over the area injected 
which lasted for about a month but did not 
produce any abscess. Sloughing was not 
seen in any case in which anucaine was 
used. Frequently patients complain of pain 
over the injected area one or two hours 
after injection which subsides after a warm 
sitz-bath. 

SUKGEKY 

We have resorted to local surgery in 
48 cases of the scries, as shown in Table ill, 

Tabu: m 

Number 
of Cases 

1. Removal of skin tabs or hypertrophied 

skin folds 3 ° 

2 . Excision of external hemorrhoids -I 

3. Fissurcctomy 12 

4. Removal of hypertrophied papilla i° 

5. Removal of polyps 6 

6. Incision and drainage of abscess of pos- 

terior triangular space - 

7. Undercutting operations 2 

but none of the patients have been hospi- 
talized. It must be remembered that fre- 
quently each case had more than one 
operation performed, dependent on the 
condition present. 

RESULTS 

In a condition such as pruritus of the 
anal region, the accurate evaluation of 
results is not easy owing to the lack of 
cooperation on the part of the patients and 
their tendency to discontinue treatments. 
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Only those patients have been considered 
cured where the skin changes were entirely 
cleared and the itch was present no longer. 
Failures were classed in those patients in 
whom itch persisted, whether or not any 
appreciable change was found in the peri- 
anal region. 

Of the 78 patients considered cured, 
12 have had a recurrence of perianal itch- 
ing. Of these only 4 showed any appreciable 
skin changes. Upon questioning the 12 
patients with recurrences, they all ad- 
mitted a “let down” in their rectal hygiene 
but the itching subsided when they re- 
sumed cooperation. 


Table iv 



Number 
of Cases 

Per 

Cent 

Cured 

10 -vj 

0 CO 

59-5 

15-3 

I nap roved 

Failure 

33 

131 

25.2 

Total 



Type of Treatment Employed 

Cases 

! Per 
Cent 

Cured 



1 * Rectal hygiene and local treatment. . 
2. Rectal hygiene, local treatment and 

19 

24 -5 

injection methods 

3. Rectal hygiene, local treatment, in- 

35 

44-8 

jection methods and surgery 

Total cured 

24 

78 

30.7 


Improved 


1. Rectal hygiene and local treatment. . 

1 

5 

2. Rectal hygiene, local treatment and 



injection methods 

9 

45 

3. Rectal hygiene, local treatment, in- 



jection methods and surgerv 

10 

50 

Total improved 

20 



It is interesting to note the number of 
visits patients made to the clinic before 
they were pronounced cured. The average 
was 15 visits, the minimum being 6 and the 
maximum being 142 visits. Of the improved 
cases we have one patient who made 189 


visits during this eight year period and 
while she does not complain of any itching 
for the past year, she still has skin changes 
which does not answer our criteria of a cure. 
Of the patients classed as failures, the 
number of visits ranged from 1 to 22. 

No attempt is made to enumerate all the 
etiological factors in these 13 1 cases, be- 
cause many of these patients have more 
than one cause. In 14 cases or 9.35 per cent, 
however, no rectal pathology could be 
detected other than rectal constipation. 

Table iv gives a resume of our cases and 
the type of procedure we followed. 

In 18 of the failures no diagnosis was 
made as to the cause of the pruritus, as the 
patients did not return to the clinic for 
further study. Of the remaining 1 5 failures, 
7 had injection treatment and 8 had injec- 
tion treatment plus local surgery. In this 
last group, 2 patients were diabetics and 
2 had a four plus Wassermann. 

conclusions 

There is sufficient evidence in this series 
to warrant the following conclusions: 

1 . Rectal constipation is one of the most 
common causes of pruritus ani and most 
of the cases previously reported as idio- 
pathic fall into this group. 

2. Pruritus ani can be cured or improved 
if one persists in finding the cause and 
eradicating it, thereby breaking up this 
so-called vicious cycle of scratching. 

3. If conservative measures, including 
local surgery, fail to give relief of any exist- 
ing rectal pathology, then injection of 
anucaine is frequentfy beneficial. 

4. The importance of rectal hygiene is 
stressed. 
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FOREIGN BODIES IN RECTUM 

Jerome Wagner, m.d. 

Adjunct Professor of Proctology, New York Polyclinic Medical School and Hospital 

NEW YORK 


T HIS morning while I was having a bowel 
movement I suddenly felt a sharp, cut- 
ting pain in my rectum. It felt as though 
I was stabbed with a knife. Now (1:30 p.m.) 
there is only a soreness in my rectum. I didn't 
see any blood and it is the first time that 
anything like this has happened to me. My 
stool was not unusually hard this morning and 
as a general rule my bowels move twice a day. 

This was the story of a man of forty-five 
years, told in the Proctological Clinic at the 
New York Polyclinic Hospital. There was 
nothing in his past history that had any 
bearing upon his story. This story would 
lead one to suspect a tear of the anal or 
rectal mucosa. An examination was made 
and an inspection of the anal region re- 
vealed nothing. A digital examination was 
then made and about 2 cm. above the anus 
. a long, thin object was felt, apparently a 
bone. A speculum was inserted and with an 
alligator-jawed forceps a thin chicken-bone, 
about 5 cm. long was removed. More 
detailed questioning of the patient then 
revealed the fact that he recalled having 
eaten chicken three days before. Removal 
of the foreign body brought immediate 
relief and there were no subsequent 
symptoms. 

This case is used in order to illustrate a 
class of cases where a foreign body may be 
present in the rectum without the patient 
being able to give any intimation as to the 
reason for its presence and in which the 
removal of the foreign body is a simple 
procedure. 

I have been severely constipated for the 
last year. This began when I suffered from 
acute gastritis about a year ago. Night before 
last I was taking an enema when suddenly I 
felt a very sharp pain in the rectum, just as 
though I had torn something. I didn’t see any 


blood but since then 1 have had a lot of pain 
whenever 1 sit down. 

This was the story of a male of forty- 
seven years, who had been referred by the 
department of Cardiology in the New York 
Polyclinic Hospital to the department of 
Proctology. Further questioning failed to 
add anything important to the quoted 
history except that he had never had similar 
symptoms. The examination revealed upon 
inspection a rosette of hemorrhoids. A 
digital examination revealed a very marked 
sphincteric spasm. The finger inserted into 
the rectum also ascertained the presence of 
a sharp pointed bone-like projection in the 
anterior wall above the prostate. 

A one per cent solution of novocaine was 
introduced into the sphincter to produce 
relaxation. Following this a speculum was 
inserted and a flat fish-bone about 2.5 long 
and 1 cm. in width, was removed. There 
were no after symptoms. This patient 
recalled having eaten fish three or four days 
before. 

This case, while similar in most respects 
to the first case noted, differed in that, in 
order to remove the foreign body, it was 
necessary to administer a local anesthesia. 

We now come to a class of cases that 
belong in a different category namely, 
where the patient knows that he has 
swallowed a foreign body and recognizes 
that this has become a foreign bod} r in the 
rectum as soon as symptoms develop. Such 
a case came to the writer about seven 
o’clock one evening with the following 
story: 

Night before last while eating dinner, I 
swallowed a chicken-bone. It did not bother 
me and I forgot about it until about a half 
hour ago when, as I started to eat dinner I 
suddenly felt a sharp pain in my rectum. I 
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guess it is the chicken-bone. It still hurts and 
it feels as though there is something in ray 
rectum although the pain is not as sharp as at 
first. 

Inspection revealed nothing, but upon 
digital examination a small sliver of bone 
could be felt just above the sphincter 
muscle and by crooking the examining 
finger the foreign body was expelled with 
the finger. It was a small chicken-bone, 
apparently about 2.5 cm. long and a 
couple of millimeters in thickness. 

Then there is the class of cases in whom 
the foreign body in the rectum has been 
introduced through the anus. The following 
is an illustration: 

A patient at Bellevue Hospital told Dr. 
Cowett the following story: 

I have been having trouble with my prostate 
a long time which necessitated my going to a 
doctor twice a week to have my prostate 
massaged. I was running low in funds so I 
devised a way to massage my own prostate. 
I cut off eight inches of a broom handle, then 
four inches from the rounded end I cut the 
broom handle to half its thickness, leaving 
about four inches to insert into the rectum and 
the thinner four inches was a handle for me to 
grip. I have been massaging my prostate with 
this, and this morning while doing this it broke 
at the point where I had made the broom 
handle thinner. The other piece has remained in 
my rectum. 

Examination revealed the presence of 
the broken piece in the rectum, and under 
general anesthesia and free dilatation of the 
sphincter the broken piece was removed. 

From the brief illustrations given it will 
be seen that foreign bodies in the rectum 
fall under the following categories: 

1. Where the foreign body has been 
introduced through the mouth without the 
patient’s knowledge; 

2. Where the foreign body has been intro- 
duced through the mouth with the patient’s 
knowledge; 

3. W here the foreign body has been intro- 
duced directly into the rectum through the 
anus. Under this latter heading might be 
added that a foreign body might be present 


in the rectum, introduced through the anus 
without the patient’s knowledge although 
this occurrence is rare. 

4. There is yet one class of foreign 
bodies which may occur and which may 
not have been introduced either through 
the mouth or through the rectum but have 
been formed within the body. These are 
the so-called stercoliths or fecal calculi. 
One would expect to find them in cases of 
chronic constipation. The usual composi- 
tion is a mixture of inspissated feces and 
inorganic salts and the nucleus a foreign 
body such as a fruit stone although the 
presence of the latter is not essential. One 
of the peculiar and characteristic symptoms 
of the presence of this condition is the 
involuntary passage of liquid stools. Diag- 
nosis, of course can be made only by a 
careful rectal examination. When the 
nature of such a condition is ascertained 
it is better to attempt to soften and 
break up the mass than to attempt to 
remove it en toto. A favorite method to 
break up such a mass is a solution of 
hydrogen peroxide introduced as an enema. 
As the peroxide soaks into the mass, 
bubbles of gas form in its substance and 
break it up. Having broken the mass, an 
enema removes the debris. 

SYMPTOMS 

Symptoms of a foreign body in the 
rectum are first and foremost, pain. The 
natural reaction of the rectum to the pres- 
ence of a foreign body is to expel it. This 
effort is undoubtedly what causes the onset 
of pain, particular^ if the foreign body is 
sharp, or, if not sharp, of sufficient size to 
prevent expulsion. Bearing in mind that 
only the lower 2 inches of the rectum is rich 
in sensory nerves, the presence of pain is a 
good indication as to the location of the 
foreign body. Other symptoms may be; 
bleeding, due to trauma caused by the 
foreign body, or obstruction to free passage 
of the fecal current because of the size and 
nature of the foreign body. It must also be 
borne in mind that owing to the sensory 
nerve distribution which is common to the 
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lower rectum, urethra, neck of the bladder 
and vagina, that there may be pain in any 
of the parts just mentioned* It is even 
possible for pain to be referred to the inner 
side of the knee or the hip-joint because of 
this same nerve distribution. If the foreign 
body should be very large and exerts 
sufficient pressure upon the posterior wall 
of the rectum, this pressure upon the sacral 
plexus might cause a variety of pains. 

DIAGNOSIS 

This should be simple. A good history 
is important. Digital examination may 
reveal the foreign body, but should it not, 
a speculum, preferably one with a light, 
may reveal the foreign body. If neither of 
these methods succeed and if one is con- 
vinced that a foreign body is present, the 
radiograph must be the next resort. 

TREATMENT 

This will depend entirely upon the nature 
of the foreign body. Of course its removal 
is the first consideration. In planning the 
procedure for removal the important fact 
to be borne in mind is that the removal 
should be accomplished with a minimum of 
trauma. The larger and more irregular the 
foreign body the more serious is this danger. 
Unquestionably the first step is to produce 
a relaxation of the sphincter, which may be 
most readily accomplished by an infiltration 
of the sphincter muscle with some local 
anesthesia, such as novocaine or procaine. 
If the foreign body is small and not deeply 
embedded it may be extracted with the 
index finger without causing any unneces- 
sary damage. If, however, this cannot be 
done, the wise procedure is to introduce a 
speculum. With the patient in the left 
knee-chest position, a Humpheries specu- 
lum or if that is not available an ordinary 
Sims speculum will give a good exposure of 
the lower end of the rectum. Should such a 
speculum not give an exposure sufficiently 
high then it will be necessary to use some 
tubular speculum with an auxiliary light, 
such as the Lynch speculum. Through this 
the body may be grasped with a forceps 


and brought down through the speculum. 
Should the foreign body be larger than the 
lumen of a speculum or multiple such as, 
for instance many pieces of broken glass 
other procedures may be necessary. Con- 
tinuous irrigation with water is suggested, 
or the introduction of gauze in the latter 
instance hoping that the small spicules of 
glass will adhere to the irregular mesh of 
the gauze. However, instances may arise 
where more drastic surgery will prove 
necessary, even to the point where the 
abdomen may have to be opened and by 
pressure from above, the foreign body 
may be expelled through the anus. It may 
be of passing interest at this point to men- 
tion a few of the varieties of foreign bodies 
that have been found in the rectum. 

Morand, in his memories of the Academy 
of Surgery in Paris, tells of a monk who, 
to cure a violent colic introduced a bottle 
into his rectum with a small opening in its 
mouth by which its contents, drop by drop, 
could enter the intestines. The bottle could 
not subsequently be removed and it was 
necessarjr to secure a boy with a small hand 
to extract the bottle. Hevin tells of some 
students who introduced the frozen tail of 
a pig into the anus of a French prostitute. 
The bristles were cut short and being 
lubricated with oil, this tail was introduced 
with great force into the rectum, allowing 
a portion of the tail to protrude. Great 
pain followed. Efforts to remove the tail 
proved unsuccessful. On the sixth day 
Marchettis succeeded in removing it by 
passing a hollow reed into the rectum out- 
side of the bristles and then removing reed 
and tail together. Studsgaard mentions a 
smooth stone, 17 cm. long, weighing 900 
grams which a peasant had introduced into 
his rectum to relieve prolapse. 

A convict at Brest, put a box of tools up 
his rectum. He died seven days later. At 
postmortem the box was discovered in the 
transverse colon. It was a cylinderical box 
of sheet iron covered with skin, 6 inches 
long, 5 inches broad and weighed 22 ounces. 
There are records of many more various 
and curious objects found in the rectum 
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but the few that have been mentioned will 
indicate the variety. Because of the 
ingenuity used in the removal of a foreign 
body the following may be of interest: A 
man was a victim of rowdy companions. 
The following day, while searching within 
the rectum to determine the cause of cer- 
tain unusual symptoms, he located some- 
thing that felt like the edge of a glass. 
Manual manipulations failed to dislodge the 
intruder, so he tried a thumb forceps 
which snipped off a particle of the edge of 
the glass which left, a serrated edge. The 
following method or removal was then 
used : 

Pieces of gauze were dipped in plaster- 
of-Paris paste, and inserted into the hollow 
glass with a long dressing forceps through a 
speculum until the glass was packed over- 
full. The last strip was sufficiently long to 
leave more than 12 inches free for traction. 
Within half an hour the plaster was solid. 
As traction was made, small particles of 
loose hardened plaster preceded the glass, 


and fragments and splinters were incor- 
porated with them. No difficulty was 
experienced in bringing the glass to the 
sphincter. This was dilated with a vaginal 
speculum, and the foreign body was with- 
drawn with but little resistance and no 
bleeding. The object proved to be a com- 
mon 5 ounce “high-ball” glass. The victim, 
a marine engineer, returned to duty the 
next day. 

SUMMARY 

1. A foreign body in the rectum may 
come to anyone’s attention at anytime, but 
in most instances it will be a small object, 
swallowed with food, such as a fish-bone or 
chicken-bone. 

2. Diagnosis is not difficult because of 
the almost uniform exactness of symptoms, 
viz., a sudden, sharp stabbing pain near 
the anus and the subsequent localization by 
an examining finger, of a foreign body. 

Treatment is removal, bearing in mind 
the problem of trauma to the tissues. 





PILONIDAL CYSTS: EXCISION AND PRIMARY SUTURE IN 

AMBULATORY PATIENTS* 

L. K. Ferguson, m.d., f.a.c.s. and Paul M. Mecray, Jr., m.d. 

Associate in Surgery, Assistant, Surgical Out-Patient Department, 

University of Pennsylvania Hospital of University of Pennsylvania 

PHILADELPHIA 


AMONG the lesions cared for by the 
f~\ general surgeon and the proctolo- 
gist, there are few conditions which 
give such unsatisfactory end results as the 
treatment of pilonidal cysts and sinuses. 
Following the customary procedure of 
excision en bloc and packing, the incidence 
of recurrence is high, the period of hospital- 
ization is long, the subsequent period of 
redressing is extended, and frequently the 
end result is a large painful scar. It is the 
purpose of this paper to report further 1 
upon a method of treatment of pilonidal 
cysts and sinuses in ambulatory patients 
which has given us permanent cures in 
92 per cent of our cases, and an average 
healing period of 17.4 days from the time of 
operation. By this method of treatment our 
patients have lost an average of two daj r s 
from work. 

By definition, a pilonidal cyst is a 
congenital anomaly consisting of a cyst or 
a sinus lined with stratified squamous 
epithelium and frequently containing hair. 
It is located in the midline just above the 
coccyx. It does not communicate with the 
rectum and usually is not recognized until 
after puberty, when attention is focused 
upon it by the symptoms of infection. 

Probably the first description to be 
found in the literature was written in 1847 
by Dr. A. W. Anderson 2 of Gray, Maine. 
He stated that his patient was a “young 
man, aged twenty-one years (who) said he 
had a scrofulous sore on his back which he 
believed would use him up.” From the 
“ulcer” Dr. Anderson extracted hair. 
Hodges, 5 writing in 1882, suggested the 
name pilonidal cyst. In the European 
literature, it is usually referred to as sacro- 


coccygeal cyst or sinus. Other terms that 
have been used are pilous cyst, sacrococ- 
cygeal fistula and sacrococcygeal dermoid. 

ETIOLOGY 

Many theories have been offered to 
explain the etiology of pilonidal C}*sts. 
Warren, 4 in 1867, gave the first explanation 
of the etiology of these lesions when he 
suggested that they might be the result of 
“hairs becoming diverted from their normal 
direction (due to pressure) and inverting 
themselves in the follicle/’ Terrillion, 5 in 
1882, proposed two theories: first that the 
cysts might be the vestiges of a “posterior 
umbilicus,” and second that the}' might he 
the result of a spina bifida, “a son plus 
faible degre de development,” involving 
the skin only. In 1892 Lawson Taft 6 pro- 
posed that the sinus was due to a “cicatrix 
of the spina bifida by which the human tail 
has been lost.” Stone, 7 in 1931, drew an 
analogy with the preen gland of birds, in 
which he compared the tuft of feathers at 
the mouth of the gland with hairs protrud- 
ing from a sinus. 

At the present time, there are three chief 
schools of thought regarding the etiology 
of pilonidal cysts. The first considers that 
they arise from remnants of the neural 
canal. Two explanations for this have been 
suggested. The earlier theoty, that pro- 
posed by Fere, 5 suggested that closure of 
the neural canal might not be complete and 
bits of its fining might be cut off and later 
develop as a sequestration cyst. The more 
recent and more popular theoty was pro- 
posed by Tourneaux and Herrmann 9 and 
has been elaborated by Wendelstadt 10 and 
Mallory. 11 Briefly, these writers maintain 
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that in the development of the neural canal 
its threadlike tip is left attached to the 
skin at its caudal end. As the fetus develops, 
the spine grows more rapidly than the 
skin, pulling the attached end superiorly 
and posteriorly so that it describes a u 
around the coccyx. The tip of this filum 
terminale finally reaches the level of the 
third sacral vertebra. After the fifth fetal 
month the structure atrophies, but Mallory 
found remains of it in full term fetuses. Its 
epithelium may develop to form cysts and, 
as Perman 12 states, may regain its original 
squamous character. 

The second theory was suggested by 
Lannelongue. 13 He noted in the embryo 
that the skin over the coccyx is in firm 
juxtaposition to the bone, with no inter- 
vening mesoblast. In later development, 
the surrounding mesoblast gives rise to the 
abundant subcutaneous tissues forming the 
nates. This causes a dimple to be left over 
the coccyx. Exaggeration of this dimple 
would cause a sinus, and overgrowth of 
epithelium at the mouth might lead to cyst 
formation. Oehlecker 14 modified this theory 
by adding the factor of disproportionate 
growth of skin and spinal cord with the 
result that the skin is pulled anteriorly and 
caudallv. 

The third theory considers that pilonidal 
cysts are due to imperfect coalescence of 
the lateral halves of the body. It was 
probably first discussed by Lamadrid 15 in 
1872; it has had the suppprt of Bland- 
Sutton 16 and other writers and is the most 
popular theory among the clinicians. 

Arguments against the neural rest theory 
are: (1) the general absence of nerve tissue 
in the pathological sections from pilonidal 
cysts; (2) the universal presence of squa- 
mous epithelium as the cyst lining; (3) the 
absence of any dermoid structures other 
than hair and sebaceous material. Case 
reports of meningitis originating from an 
infected pilonidal cyst, 17,is and the report 
of a case where spinal fluid gushed out 
during excision of a cyst 19 have been offered 
as arguments against the second and third 
theories. Fox 20 noted that according to 


Oehlecker’s theor} r the tract should be 
directed downward instead of its universal 
cephalid direction. A very interesting 
paper 21 has been presented within the past 
year, suggesting that there may be two 
etiological possibilities: neural rests giving 
rise to pilonidal cysts, and invagination of 
epithelium producing sinuses and more 
rarely cysts. Fox disagrees with this. In his 
paper he traces the evolution of ectodermal 
invaginations through a series of embryos. 
He shows that while the coccygeal medul- 
lary vestiges do exist they do not form 
pilonidal sinuses; if they do appear, they 
form tumors. He believes that pilonidal 
sinuses are due solely to ectodermal 
invaginations carrying with them all their 
normal structures. 

FREQUENCY 

The frequency of admissions for pilonidal 
cysts in a general hospital has been given 
by DuIIigan 22 as 0.1 per cent. Breidenbach 
and Wilson 23 have recorded the incidence at 
Bellevue as 0.06 per cent of all admissions. 
Kline 24 in a general hospital for veterans 
quoted the frequency at 0.5 per cent. Pa- 
tients presenting themselves with pilonidal 
cj'sts have constituted 0.9 per cent of the 
admissions to the Surgical Out-Patient 
Clinic of the Hospital of the Universit}' of 
Pennsylvania during the past six years. 
Excision and primary suture of pilonidal 
cysts has constituted 1.2 per cent of opera- 
tions performed in that clinic. This high 
frequency may perhaps be accounted for by 
the large number of young adults attending 
the University of Pennsylvania and also 
by the known interest of the writers in this 
condition. 

The white race is the most frequently 
afflicted with pilonidal cysts. No cases have 
been reported in Mongolians or American 
Indians and but 6 cases have been recorded 
in the Negro (Smile}', 25 1; Fansler and 
Anderson, 26 1; Breidenbach and Wilson, 23 
4). Males are more frequently subject than 
females. Ravdin and Johnston 27 have 
collected 505 cases from the literature, of 
which 75 per cent were males. Numerous 
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writers have mentioned the higher inci- 
dence in hairy individuals. Ottenheimer 25 
states that they occur in obese individuals 



Fig. i . Section through the deep portion of a pilonidal 
cyst, showing hair follicles (i), sweat glands (2) and 
foreign body giant cells (3). Note the well formed 
squamous epithelium forming the cyst surface in 
upper left hand corner. 


with a suggestion of endocrine imbalance. 
This has not been the experience of the 
present writers. 

A hereditary tendency towards pilonidal 
cyst s has not been proved. Breidenbach and 
Wilson were able to find only 5 patients in 
288 who had a family history of these le- 
sions. However, Mechling 29 reported sinuses 
in twenty-three year old twins, and Smiley 25 
noted them in a father and his three 
children. 


PATHOLOGY 

Associated congenital lesions are un- 
usual. Frank Glenn 30 roentgenogramed 19 
patients with pilonidal cysts and found 
only 2 cases of spina bifida occulta, 
Breidenbach and Wilson state that the}' 
have never seen hair follicles, sebaceous or 
sweat glands in an} 7 of their specimens. 
They believe that the persistence of an 
erroneous observation of Crone 31 accounts 
for the description of these structures in 
the literature. Review of the sections from 
all specimens removed at the Hospital of 
the University of Pennsylvania in the past 
year shows but one case in which hair 


follicles and sweat glands have been 
observed in the depth of a sinus. A photo- 
micrograph of a section from this case is 
presented (Fig. 1). 

SYMPTOMS 

The presenting symptoms are usually 
those of acute inflammation. A history of 
recurrent abscess formation is frequent. 
More rarely one finds a long continued dis- 
charge and pruritis as the only symptoms. 
Still more unusual is the patient who 
presents himself because of a lump above 
the anus. Trauma is nearly always the 
factor in initiating the inflammatory reac- 
tion in a previously quiescent cyst. 

DIAGNOSIS 

The diagnosis is simplified if one keeps 
the condition in mind. The index of sus- 
picion is high when there is an abscess in 
the midline over the sacrum and above the 
anus. A probe introduced into a pilonidal 
sinus will not pass into the rectum, but, in 
contrast, will take a cephalid and anterior 
course. The extraction of hair from the 
sinus is diagnostic. Differential diagnosis 
must be made from perirectal and ischio- 
rectal abscesses, from fistulas in ano, from 
infected sebaceous cysts, from furuncles 
and many other less frequent conditions. 
In the writers’ experience, the most difficult 
differential diagnosis has been from sacro- 
coccygeal dermoid. Recently, a patient 
presented himself with a history of four 
previous operations supposedly upon a 
pilonidal sinus. He presented a moderately 
acutely inflamed area in some scar tissue 
over his sacrum. The lesion was exquisitely 
tender and fluctuant. It was incised and 
drained under the impression that It was an 
infected pilonidal sinus. At this time the 
operator observed that purulent material 
was coming from a sinus which passed 
through the sacrum to its anterior surface. 
The deep sinus was packed with iodoform 
gauze and the patient sent for a roentgeno- 
gram (Fig. 2). 
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treatment the operation of excision was performed on 

Considerable controversy has arisen in an infected cyst or sinus, which made 
the literature with regard to the most primary infection of the resulting wound 



Fig. 2. A-ray picture showing sacrococcygeal dermoid packed with iodoform gauze. This cyst extended by 
a narrow opening through the sacrococcygeal joint and produced a smooth, painful, fluctuant swelling 
over the lower sacrum. It had become painful due to recent trauma. The cyst was operated upon with the 
mistaken diagnosis of pilonidal cyst and represents one of the rare lesions of this region which may be 
confused with pilonidal cysts. 

successful method of treating pilonidal almost certain and, because of the location 
cysts and sinuses. The treatments most of the wound, secondary infection very 
commonly employed have been: (i) exci- probable. In addition, an accurate excision 
sion'with packing of the wound, permitting of the entire infected tract was made more 
healing by granulation; (2) excision with difficult by the presence of inflammation, 
partial suture and packing or drainage; and It seemed logical then to treat the infection 
(3) excision and primary suture. Recent^, and accompanying inflammation first, and 
Rogers and Hall 32 have proposed cautery later to perform an excision of the sinus 
excision with packing and healing by tract, 
granulation. The accompanying table gives 

a comparison of these various types of treatment of infection and 

treatment, tabulated according to the days inflammation 

in the hospital, days lost from work, length Our treatment then consisted of incision 
of healing period and results (Table 1). and drainage of the infected sinus or cyst 
In reviewing the histories of these cases under local anesthesia as a primary proce- 
it became apparent that a necessary dure, and usually applications of hot wet 
hospitalization of one or two weeks with a dressings twice daily during the first forty- 
healing period of four to twelve weeks, was eight hours after operation. The loose gauze 
too long a period of disability for the treat- packing was removed on the third dayafter 
ment of a superficial infected sinus or cyst, incision and healing was permitted to take 
The difficulty seemed to lie in the fact that place. In more than half of our cases 
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adequate drainage was obtained by dilating With sharp rakes as retractors, the inci- 
the sinus opening with a hemostat, or by sion is deepened to isolate the sinus open- 
the simple application of hot wet dressings, ing entirely. An Allis forceps is then applied 


TABLE I 


Author 

Type of Treatment 

Days in 
Hospital 

Average 

Days 

from 

Work 

Average 

Healing 

Period 

Per Cent Cures 

Breidenbach and Wilson 

Excision and packing 

8 

at least 

8 

6-12 

weeks 

94 - ^ 

(332 operations, 32 
patients followed, 
30 cures) 

Excision, suture, drain- 
age or packing 

9. 1— 1 1 .6 

9-12 

1 

6-12 

weeks 

64. 

Excision and suture 

8.4 

8-9 

6-12 

weeks 

56. 

j 

Rogers and Hall 

1 

j 

1 Excision; partial or com- 
plete closure or packing 

10. 9-13. 4 

1 1-14 

2. 7 - 3-5 
months 

i 56.-61. 

Cautery- excision, pack- 
ing 

1 day for 34 
of 50 patients 

7 

2.7 

months 

100. 

(29 cases, 8 months 
or less postoper- 
ative) 

1 

Ferguson and Mecray 

Excision and packing* 
or Lahey operation 

6-12 

14 

4-10 

weeks 

50. 

Excision and primary 
suture 

0 

i 

2 

I ~ 3 ! 
weeks j 

1 

92. 


* Ferguson, L. K. A?m. Surg ., 101: 469, 1935. 


As a rule, the wound was entirely healed 
in two to three weeks. The patients were 
ambulatory throughout this period of 
treatment and most of them continued to 
follow their usual daily activities. 

TECHNIQUE OF EXCISION AND PRIMARY 
SUTURE 

After the primary infection had been 
controlled and the inflammatory reaction 
had completely subsided, the cyst and 
sinus tracts were excised and the wound 
closed by primary suture. The technique of 
the operation of excision is simple. A wall 
of novocain-adrenalin is injected b} r infiltra- 
tion around and under the sinus tract and 
cyst. The incision is then begun in the mid- 
line over the sinus tract and continued 
downward to surround the sinus opening. 


to close the sinus orifice and to serve as a 
tractor on the tissue to be removed. With 
the tissue constantly on tension, the dissec- 
tion is then carried upward, surrounding 
the sinus and cyst. The line of separation 
from fascia overlying the sacrum is easily 
recognized, but the lateral separation must 
be made by the scalpel. In cases where 
there are secondary sinus openings, these 
are dissected out before attacking the main 
cyst. 

After removal of the cyst and sinus, a 
clean wound remains with normal fatty 
tissue on the sides and sacral fascia in the 
base of the wound. Closure is effected in 
two Iaj^ers. The first layer is of No. oo plain 
catgut, four or five interrupted sutures 
placed so as to include the fatty tissue on 
each side of the wound and the sacral 
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fascia at its base. These sutures are all Our experience has shown that primary 
inserted before any are tied, because the union is dependent on the obliteration of 
approximation of the wound obtained by dead space and the prevention of serum 



Fig. 3. Method of closure of wound to obliterate dead space. Mattress sutures of alloy steel wire 
inserted and tied over gauze roils as shown. Occasionally slight undercutting of the wound 
edges is necessary to permit good closure. 

tying them as they are inserted makes it collections, and to this end, pressure on the 
difficult and even impossible to accurately wound is further obtained by placing the 
insert the last two sutures. This layer of patient on his back on a litter or operating 
sutures obliterates dead space in the base table for an hour after operation. He is 
of the wound. The skin is approximated then permitted to go home. Our patients 
and dead space is further obliterated by the are usually given three %-grain tablets of 
use of mattress sutures of alloy steel wire . morphine sulphate to be taken by mouth 
tied over gauze rolls (Fig. 3). Usually, every third hour if necessary. As a rule, 
several interrupted sutures of fine wire are they are not used; most patients experience 
used to aid in the further approximation of more discomfort from the adhesive strap- 
the skin edges. A pyramidal-shaped pres- ping than from the. operative wound, 
sure dressing of gauze is applied and held Dressings are inspected on the third day 
in place with firm adhesive strips. and at this time the interrupted sutures in 
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the skin are removed* These wounds are 
prone to become moist and macerated, and 
the skin around the sutures frequently 
becomes infected. There is often a redness 
and induration of the wound at this stage 
which subsides readily. Gauze moistened in 
70 per cent alcohol solution has proved a 
most satisfactory dressing. On the sixth 
day the wire mattress sutures are removed 
and another alcohol dressing applied. The 
wound is kept under observation for 
another week. Occasionally, there are 
small serum collections in the wounds, 
which usually do not appear until after 
the mattress sutures are removed, and in 
many instances drainage of the serum will 
take place through the stitch holes. Wounds 
are treated with alcohol dressings and are 
opened reluctantly, only if spontaneous 
drainage does not occur. If there is a 
tendency' to maceration of the skin about 
the wound, zinc oxide ointment is often of 
value. 

This method of therapy has distinct 
advantages. 

1 . It is possible to perform the operation 
under local anesthesia, thus making easily 
possible the ambulatory care of the patient. 
If adrenalin hydrochloride (8 drops of the 
i : iooo solution to the ounce of i per 
cent procaine) is added to the infiltrated 
solution, the resultant operative field is 
practically bloodless, making possible a 
more rapid operation and a more accurate 
dissection. 

2. The absence of inflammation and the 
use of adrenalin permits not only a com- 
plete and careful excision of the entire 
tract, but also it is possible to preserve a 
considerable amount of the normal sur- 
rounding fatty tissue, which must be 
sacrificed if the excision is performed while 
the cyst is the seat of an acute inflamma- 
tion. The dissection is carried out without 
the necessity of injecting the tract with any 
colored solution. There is no difficulty in 
differentiating the denser tissue with smal- 
ler fat lobules which surrounds the sinus 
and cyst, from the normal adipose tissue 
with larger fat lobules which lies adjacent 


to it. In addition, leakage of the colored 
solution into the wound often confuses 
rather than aids the dissection. The 
absence of inflammation makes it necessary 
to remove only a narrow cylinder of tissue, 
thus making it possible to remove the 
entire sinus tract and cyst and still perform 
a primary closure without leaving dead 
space. 

RESULTS 

Thirty-seven patients with pilonidal 
cysts have been treated as outlined. Five 
of these were hospitalized for the first 
twenty-four hours after operation; these 
were either students who lived alone in 
dormitories or patients who lived more than 
an hour’s ride from the hospital. All of the 
others were ambulatory' throughout their 
period of treatment. 

Primanr Treatment . The cyst was in- 
cised and drained under local anesthesia in 
1 1 patients. In the remaining 26 cases, the 
infection was controlled and the inflamma- 
tory reaction subsided by either dilatation 
of the sinus or the simple application of hot 
wet dressings. 

Immediate Operative Results . In all cases 
excision and primary' suture were per- 
formed. Two wounds had to be reopened 
because of infection and 2 partially re- 
opened due to trauma. Fourteen wounds 
had a slight serous drainage and were 
treated for three or four days with alcohol 
dressings. The healing periods in the 37 
cases are given in Table 11. 


Table it 


Healing Period in 
Days 

| 10 or 
! Less 

i 

!l 1-15,16-20 21-25(28 

1 ; ! 

i6o 

1 

: 

1 

No. of cases 

*3 

S : 10 ( 3 ;'l*i 

j * 

it 


* Wounds partially opened by trauma, 
y Wound reopened because of infection. 

In all but 4 cases the wounds were healed 
and the patients discharged from our care 
within three weeks after operation; in more 
than half the cases, postoperative care was 
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necessary for less than two weeks (Fig. 4). cost of at least eight days bed and board in 
Postoperative visits averaged 7.6, including the hospital with other incidental hospital 
those patients with wound complications, fees. The short healing period and the rela- 



A B 

Fig. 4. a, pilonidal cyst with secondary sinus opening; b, same patient twelve days after excision of the cyst 
and sinus with primary suture of the wound; healing by primary intention. 


More than half of the 37 patients had five 
or less postoperative dressings. 

Permanent Results. Of the 38 opera- 
tions (one patient was operated on twice), 
the results are known in 37 cases. There 
were 3 frank recurrences, one of which has 
been reoperated and is now healed more 
than three years. Two patients had an 
occasional slight serous discharge from 
small sinuses, which persisted for several 
months; these have since completely healed. 

All but one patient was able to be traced 
in a follow-up examination. Thirty-four 
patients are well and free of symptoms. 
Eight of these have been operated upon less 
than one year and are therefore too recent 
for a final report; the other 26 patients have 
been well for one to four years. Four of the 
26 complain of occasional pain on sitting; 
it is significant that these patients are those 
whose wounds were opened either because 
of infection or trauma. 

ECONOMIC CONSIDERATIONS 

Primary excision and primary suture in 
ambulatory patients has a distinct recom- 
mendation, if the cost of the treatment to 
the patient is considered. We have esti- 
mated that our method of care costs about 
one-tenth as much as the treatment by 
excision and packing. There is saved the 


tively few postoperative visits save private 
or clinic fees. The few days lost from work, 
an average of two days in 38 cases, as 
compared with ten or twelve days, prevent 
a loss of income. All of these are savings to 
be considered by the patient who is paying 
for his treatment, or by the hospital in 
cases of charity patients. 

SUMMARY 

1. A review of the etiology and path- 
ology of pilonidal cysts and sinuses has 
been presented. 

2. A method of treatment has been 
given, of which the essential details are: 

a. Primary control of the infection and 
inflammatory reaction; 

b. Excision of the cyst and sinus, when 
free of infection and inflammation, under 
local anesthesia; 

c. Primary suture of the wound with 
care to obliterate dead space; 

d. The patient is ambulatory throughout 
his period of treatment. 

3. This method has given good perma- 
nent results (92 per cent cures) with few 
(3) recurrences. The patients had an 
average healing period of 17.4 days and an 
average of two days lost from work. The 
economic advantages to be derived from 
this form of treatment are pointed out. 
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ISCHIORECTAL ABSCESS 

A CONSIDERATION OF THE ORIGIN AND THE TREATMENT 

S. Judd Bochner, m.d. 

Instructor in Surgery, New York Post-Graduate Medical School, Columbia University; Assistant Surgeon, New 

York Post-Graduate Hospital 


NEW 

I SCHIORECTAL abscess almost invari- 
ably means that an anal cryptitis has 
been overlooked; for 90 per cent of all 
para-anal inflammatory disease is of non- 
specific origin and directly traceable to an 
acute cryptitis. Acute cryptitis does not 
present a complicated picture either for 
diagnosis or treatment, nevertheless the 
amazing frequency with which its dis- 
abling sequels enter the office and clinic 
must bring about a reconsideration of the 
problem. 

Review of 100 consecutive cases of 
ischiorectal and pararectal abscess seen 
at the New York Post-Graduate Hospital 
rectal clinic, showed that 44 patients had 
as their chief complaint the discharge of 
pus from an alread\' existing fistula or sinus 
varying in duration from two days to 
four years; 23 of these people had had one 
or more previous operations for abscess 
without relief. In questioning these people, 
it appeared that three factors must play a 
part in this picture: (1) delay on the part 
of the patient in consulting his doctor, 
(2) delay on the part of the doctor, and 
(3) incomplete therapy. Social taboos on 
the discussion of anal disease makes diffi- 
cult the dissemination of information that 
might bring the patient to the doctor suffi- 
ciently early for the disease to be a simple 
problem. Neglect at this “golden period” 
of rectal surgery, however, is not altogether 
the fault of the patient, for not infrequently 
he tells the story of having consulted a 
doctor and of having been given a salve 
or a lotion for the tell-tale para-anal itch, a 
cathartic for his constipation and admoni- 
tion to return in two weeks. Onlv too often 


YORK 

Anal crypts form pockets at the bottom 
of each of the columns of Morgagni. They 
take origin in the transitional epithelium 
of the intermediate zone and therefore are 
lined by tubular glands, more usually 
known as anal ducts. The mouths of the 
crypts are in part protected by the folds 
and papillae of the columns. 

Acute cryptitis is a primary inflamma- 
tory disease of the glands of the crypts. As 
the process continues the cr}'pt becomes 
edematous and filled with pus. The papillae 
are swollen, elongated and even take on a 
polypoid character. Exudate forms a mat 
about the swollen papillae effectively seal- 
ing the mouth of the crypt, and the mecha- 
nism is completed for the formation of a 
submucosal abscess. Para-anal itching and 
burning appear early in the disease, for the 
purulent discharge is decided!}' irritating. 
We often hear the mother say, “There is 
something wrong with Billy. He is always 
scratching himself.” Pain on dejecation 
appears at a later stage of the disease, that 
is, when abscess has formed; the cryptitis 
has become sealed off forming an intra- 
mural inflammatory mass. 

The rectal examination will invariably 
expose a cryptitis or submucosal abscess. 
The patient should be either in the knee- 
chest position, with knees well separated, 
or well over in the left Sims position. The 
presence of hemorrhoids or fissure need not 
confuse the picture as they are incidental 
rather than causative in their relation- 
ship. The finger will elicit a single point of 
tenderness and possibly define the abscess 
as a mass the size of a pea. Direct examina- 
tion by the use of an open speculum and a 
good light will complete the picture. This 
last procedure is essential to a proper 


it is apparent that a proper rectal examina- 
tion had not been done. 
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rectal examination and should never be 
omitted. 

Treatment at this stage is relatively 
simple and decidedly satisfactory 7 . Divul- 
sion of the anal sphincter to admit five or 
six fingers should be done slowly so as not 
to tear the tissues. The abscess is incised 
in the long axis of the gut, the incision 
extending from the mouth of the cn-pt 
toward the anal orifice. The mucosal flaps 
of the abscess are resected to insure ade- 
quate drainage and to prevent any tend- 
ency to secondary pocketing. Follow-up 
visits to maintain a relaxed sphincter and 
a freely draining wound until the entire 
cavity is filled with granulations, will cure 
the disease. 

The subacute and chronic cryptitis forms 
the channel of origin of ischiorectal abscess 
and fistula. Granulations and scarring 
effectively seal the mouth of the crypt so 
that the process is forced to extend deeper 
into the anal ducts or glands. The abscess, 
now more properly a column, reaches well 
into and beyond the muscle coats of the 
anorectal canal, and when rupture eventu- 
ally occurs, it is into the highly^ susceptible 
pararectal space. The secondary 7 abscess so 
evolved may be in the immediate para- 
rectal tissue or at almost any distance into 
the ischiorectal fossa. One of two things 
may happen at this stage: (x) rapid ac- 
cumulation of an abscess with rupture to 
the outside and the formation of a complete 
rectal fistula, (2) walling-off of the second- 
ary abscess in the ischiorectal space with 
irregular drainage either into the rectum, 
or, and as eventually' does occur, the forma- 
tion of secondary^ channels and further foci 
of abscess. The second is obviously 7 the 
more complicated because the fistula so 
formed is complex and may' even be multi- 
ple in ty r pe. 

Continued reinfection within the vir- 
tual^ non-eollapsible ischiorectal fossa 
sets up a vicious circle. The infecting agent 
is retained in the isolated gland structures 
in and about the origin of the fistular tract. 
The persistence of these same glands keeps 
open the original tract to the anal cry'pt 


and therefore to continued fresh source of 
infectious material. The irregular channel 
becomes thickened by 7 the repeated scarring 
and hymlinization, so that the healing proc- 
ess at best is slow and irregular. Pockets 
filled with chronic purulent debris form 
activating foci and are followed by second- 
ary 7 " acute abscess formation. 

The inadequacy 7 " of open drainage as a 
sole form of treatment for this complex 
picture is due to the non-collapsible charac- 
ter of the pathology 7 and to the fact that 
the entire process is contained in a rela- 
tively 7 rigid fossa. Excision of all source 
material, that is, of the entire tract, asso- 
ciated with wide drainage of the cavity 7 , 
though apparently 7 very radical, is the only 7 
complete cure for the disease. 

Tuberculosis is the causative agent 
in approximately 7 10 per cent of ischio- 
rectal abscess. Pulmonary 7 tuberculosis 
can almost invariably 7 be demonstrated by 7 
x-ray 7 , and chest plates should be taken, if 
only 7 for the protection of the surgeon, in 
all cases where there is a possibility 7 of this 
disease. The patient with anal tuberculosis 
gives a story 7 of repeated operations for ab- 
scess without success. Examination shows 
the granulations about the sinus to be 
puffy 7 and rather watery 7 in character. If 
such a patient has a chronic cough, look 
for tuberculosis as the cause of ischiorectal 
abscess. The fact must be borne in mind, 
however, that a chronic cough by 7 no means 
indicates that the ischiorectal abscess must 
be tuberculous in origin. Surgery 7 to be 
effective in this disease must completely 7 
remove all the granulomatous tissue. 

Abscess of a pilonidal cy 7 st will occasion- 
ally' drain downward into an ischiorectal 
space. The recognition of the origin of this 
abscess and the line of the sinus is essen- 
tial, for it would decidedly 7 complicate an 
already 7 complicated picture to open this 
abscess into the bowel. Complete excision 
of the pilonidal cy 7 st and the tract is neces- 
sary' to effect a cure. 

Rectal diverticulitis is a rare cause of 
ischiorectal abscess. The mechanism in this 
instance is very similar to that of anal 
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cry ptitis with abscess and rupture into the ischiorectal abscess that enter the Post- 
pararectal space. The depth and extent Graduate Hospital rectal clinic have 
of the tract, however, modifies the treat- had previous unsatisfactory operations 



Fig. i. Anal cryptitis forms the channel of 
origin of ischiorectal abscess and fistula. 
Note the exudative character of the disease, 
irregular scarring, and scattered persistent 
gland structure at the bottom of the crypt. 

ment, and the case must be treated as an 
intestinal fistula passing through the ischio- 
rectal space. 

Trauma as a cause of ischiorectal abscess 
is infrequent but nevertheless does occur. 
When treated immediately as a penetrating 
wound with adequate drainage, a cure may 
be expected without much difficulty. 

Malignancy in the ischiorectal space will 
form an abscess, but the abscess obviously 
is of secondary importance and need not 
concern us in this discussion. 

Anal infection as a focus of general toxic 
absorption comparable to disease of teeth, 
tonsils, appendix, or gall bladder, has re- 
ceived little consideration. Patients have 
lost their teeth, appendix and gall bladder 
in an attempt to relieve rheumatism and 
have failed because of undiscovered low 
grade anal cryptitis or even fistula. The 
routine medical examination should give 
the anorectal canal at least as much atten- 
tion as the teeth and tonsils. 

The treatment of ischiorectal abscess is 
not an office procedure. It must not be 
forgotten that 23 per cent of the cases of 



Fig. 2. The walls of the fistula are thickened by- 
repeated scarring and hyalinization. The chronic 
purulent inflammatory disease is progressive and 
forms foci for secondary abscess and sinus 
formation. 

which had served but to complicate the 
picture. 

General anesthesia is to be preferred; 
gas oxygen or ethylene are adequate, and 
ether is rarely necessary. A small low spinal 
anesthesia gives excellent results, but 
the postoperative difficulties, particularly 
headache, complicate the picture; however, 
where a general anesthetic is counterindi- 
cated, parasacral block is preferable to the 
spinal. 

Incision of the abscess completes the 
fistula. The extent and direction of the 
fistulous tract must be ascertained before 
further surgery is attempted, and this can 
best be done by the use of the flexible silver 
probe. If difficulty is encountered, the anal 
crypt involved can usually be located with 
ease, and the channel entered by a hooked 
probe from within the rectum. A complete 
divulsion of the anal sphincter is of course 
necessary to complete the above procedure. 
The fistula is grasped upon the probe and 
excised in its entirety by actual dissection. 
The sphincter muscles are preserved if 
possible, but if necessary one or even both 
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may be incised with little or no damage. 
If the incision through the sphincter 
is made at right angles to the muscle fibers, 
union will be reestablished without suture 
and without appreciable functional dis- 
turbance. The scar tissue forms an origin 
and insertion for the divided muscle. All 
tissue flaps and coverings of the wound 
must be widety resected so as to produce 
the effect of saucerization, and so that 
proper collapse maj^ take place without 
secondary pocketing of infected material. 
A light iodoform gauze packing completes 
the procedure. Should pocketing occur at a 
later date, a secondary operation to com- 
plete the first must be performed. 

Postoperative hospital care is simple, for 
the patient is comfortable and rapidly free 
of fever in spite of the radical surgery. After 
thirty-six hours an oil cathartic is given 
and in forty-eight hours the drains are 
removed. Regular low residue diet, mineral 
oil or agar-type cathartics and a daily sitz 
bath complete the routine. 

After care of the rectal patient is pro- 
longed, but to obtain a good result, it must 
be exacting. A well lubricated bougie is 
passed every day for the first week and 
three times a week thereafter until healing 
and epithelialization is complete. A small 
suppository of castor oil and balsam of 
Peru, equal parts, after each passage of the 
bougie, is very soothing to the patient. 
Periodic review is required for another 
six months to prevent a possible fibrous 
stenosis of the anus. 

The more complicated fistulas of second- 
ary horseshoe type must be dealt with as 
individual problems. One must keep in 
mind the warning of Miles, “it may be 
better to endure the discomfort of a dis- 
charging sinus rather than run the risk of 
permanent loss of control.” This is par- 
ticularly true when we realize that any 
form of treatment other than complete 
radical excision will do nothing but add 
to the complications. 

Bacteriophage therapy is relatively un- 
tried in the treatment of pararectal inflam- 


matory diseases. Cultures at operation 
usually show a mixed infection with Bacil- 
lus colon acidi Jactici and green strepto- 
coccus as the predominant organisms. A 
potent mixed bacteriophage is available 
and might well prove of considerable value 
as an adjunct to surgery, more particularly 
in the postoperative care of the more ex- 
tensive wounds. 

SUMMARY 

A review of 100 cases of ischiorectal and 
pararectal abscess showed that 44 already 
had fistular formation upon entering the 
clinic and 23 had had one or more incom- 
plete operations. 

The origin and pathology of pararectal 
inflammatory disease is traced from the 
relatively simple acute cryptitis to the 
complex picture of ischiorectal abscess and 
fistula. 

Three factors appear to complicate the 
picture; (1) delay on the part of the 
patient; (2) dela} r on the part of the doctor 
and (3) incomplete therapy. 

The principal sources of infection of the 
ischiorectal space other than that outlined, 
are tuberculosis, pilonidal cyst with abscess, 
perforated rectal diverticulitis, trauma and 
malignancy. 

The entire excision of the fistular tract 
with widely open drainage is advocated 
as the desired form of treatment. Bacterio- 
phage therapy as an adjunct to surgery is 
suggested. 
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RUPTURE OF MUSCLES AND TENDONS* 
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U NLIKE fractures, which are an 
everyday occurrence, muscle and 
tendon ruptures are accidents which 
only occasionally come under the observa- 
tion of the general practitioner. They may 
like fractures be direct, the effect of 
external trauma the impact of which is 
felt at the site of the muscle or tendon in 
question. But they are quite as frequently 
caused by a sudden poorly coordinated 
contraction of the muscle itself, or even of 
its antagonist, such as occurs when one is 
called upon suddenly to preserve his 
balance or escape a fall. Ruptures of this 
kind are known as indirect. 

Since tendons form the insertion of 
muscles to their bony attachment, any 
disturbance of their physiology is linked 
necessarily with the muscles of which they 
are a part. When these tears sever the 
entire structure through its whole thick- 
ness, they are called complete ruptures; if 
they involve only a portion of it, they are 
partial ruptures. 

Finally, we have to classify these rup- 
tures into the traumatic and the so-called 
spontaneous or pathologic types, the latter 
being the result of a predisposition or of 
some pathologic condition such as arthritis, 
syphilis or senile degeneration. Occasion- 
ally a spontaneous rupture of a muscle or 
tendon occurs several months after some 
trauma that did not at the time produce 
this result. The patient may do nothing 
more than lift his hand or walk across the 
floor to bring on a pathologic rupture of 
one of these structures. 

Symptoms vary with the extent and site 
of the rupture. The patient experiences a 
sudden pain, with loss or impairment of 
motion of the part. Swelling follows, with 

* From the Department < 


continuous pain, worse on motion, some- 
times up to the limit of endurance. 

Because of the greater blood supply, 
ruptures in the substance of a muscle give 
rise to extensive hemorrhages. When the 
tear is in the tendon, signs of hemorrhage 
may be less but the possibility of necrosis 
is more. 

At operation, if this is done promptly, 
the ends of the tendon are frequently found 
in a frayed condition and may be covered 
with minute bloody spots. A small blood 
clot or an extensive hematoma may be 
found occupying the space between the torn 
ends. The ends may have separated widely 
through the pull of the proximal severed 
portion. If operation is delayed, this 
separation increases and fibrous tissue 
begins to fill in the intervening space, in 
some cases even exhibiting the character- 
istics of calcification, especially where there 
has been extensive necrosis of tissue. 

Among our most frequent tendon rup- 
tures are those of the hand,, the sites of 
predilection being the flexor of the middle 
finger in its middle phalanx, the center of 
the palm, and the extensor of the thumb 
in its second phalanx. A complete rupture 
is the most serious injury that can befall a 
tendon on either the palmar or the dorsal 
surface of the hand, and such ruptures are 
of very frequent occurrence. If not sutured 
promptly the tendon is liable to remain 
permanently severed, with corresponding 
loss of function through adhesions or 
formation of new fibrous tissue which 
prevents approximation. 

NECESSITY OF OPERATIVE MEASURES 

Injured muscles should always be taken 
seriously in the early stages, because of the 

f Surgery, DeCourcy Clinic. 
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inability of muscle tissue to effect true 
regeneration. The time element is impor- 
tant, owing to the functional damage that 
results from Nature’s attempts at fibrous 
repair if the rupture is neglected. The blood 
clot between the ends organizes and results 
in a fibrosis. The scar tissue thus interposed 
between the muscular elements, will not 
only cause contraction and shortening of 
the muscle, but will also produce pain on 
movement through compression of nerve 
filaments in the muscle plates as the result 
of fibromyositis. When the rupture, is at a 
joint, this scar formation inhibits motion 
and binds together all those planes of 
fascia which should permit of gliding, 
which is the very essence of a tendon’s 
proper function. 

Generally speaking, I incline therefore to 
view that complete tears should always 
receive operative treatment. This is not 
always the case with partial ruptures, 
where there is a maintenance of continuity. 
In partial ruptures perfect restoration of 
function may often result with simple rest 
of the part, followed by gentle massage to 
stimulate the blood supply and gradual in- 
stitution of passive and active movements. 

If the rupture is complete, we must 
operate. Ordinarily, if no infection is 
present, we go ahead promptly with the 
repair of the injury. In presence of infec- 
tion, however, we often deem it wiser to 
wait for traumatic inflammation to subside. 
We open up the rupture and remove the 
hematoma, but postpone the sutures for 
one or two weeks, or even longer if neces- 
sary'; for attempts at repair while infection 
is active will jeopardize results. They may' 
entail another operation at a later time, 
under worse conditions, because more 
tissue will have been sacrificed through 
suppuration. This postponement not only 
gives Nature a chance to clean up the infec- 
tion but has the added potential advantage 
of establishing local immunity and thus 
encouraging the healing process after 
operation. In cases where we pursue this 
waiting course, it is desirable, in view of 
the certainty^ that the tendon ends will 


retract more in the interim, to introduce a 
provisional suture in each of the cut ends 
to facilitate their identification later, thus 
obviating a long search for them when we 
are ready to repair them. The injured 
member is then placed at rest until the 
inflammatory condition subsides. 

There is scarcely a muscle in the body 
that does not sometimes suffer a rupture. 
There is space here to consider only a few of 
the more important of these, with their 
appropriate treatment. 

PROCEDURES 

The common procedures in use for the 
repair of ruptured tendons are: 

1. Tenorrhaphy', that is, the approxima- 
tion and suture of the two severed ends of a 
tendon; 

2. Reconstruction by' lengthening (split- 
ting or a silk thread) ; 

3. Tenodesis, or implantation to a new 
point of attachment; and 

4. Tendon grafting (transplantation). 

Previous to the execution of any' of these 

repair procedures, the original wound in the 
skin must be opened up completely and any r 
infection present cleaned up. Extensive 
debridement and dissection of the tendon 
ends are important, especially' if the rup- 
ture is in a finger or thumb. The skin inci- 
sion must be ample in order to locate both 
ends of the severed tendon. In a rupture of 
the extensor pollicis Iongus it may be 
necessary to cany the incision far up 
toward the elbow before the proximal end 
is found, so strong is the pull of its attach- 
ment. Digital incisions must avoid the 
flexor surface of the finger and must not 
cross flexion creases at right angles. They 
should be made on the lateral margin of 
the fingers. 

In all tendon operations great care must 
be taken to maintain the integrity of the 
vaginal ligaments of the tendon sheaths. 
Any' blood clot or hematoma present must 
be thoroughly' removed and aseptic condi- 
tions established. 

Tenorrhaphy. When there is no impor- 
tant loss of substance, the two cut ends of the 
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tendon are brought together under condi- 
tions of strict asepsis and sutured together 
with some absorbent material, as chromic 
catgut, kangaroo tendon, or fine silk. Over 
a dozen different methods of tendon suture 
exist, all of them good. In digital work, the 
mattress suture is undoubtedly the strong- 
est. Three such sutures are placed in each 
end, with the knots preferably tied and 
concealed between the two ends. Previous 
to suture, the ends, which are often severely 
fringed or frayed, must be cut clean with a 
razor to remove all traumatized tissue 
and to facilitate their approximation and 
coaptation. 

Garlock 1 who has done important work 
on digital tendons, uses two fine straight 
needles on each end and carries his double 
line of braided silk mattress sutures 
obliquely through the entire thickness of 
the tendon, the two sutures interlacing 
with one another at every step and leaving 
a minimum amount of suture material 
exposed on the surface of the tendon until 
the needles finally come out through the 
cut surface at each end, two and two. When 
the knots are tied, they thus lie between 
the ends. They are drawn just tightly 
enough to take up the slack and to cause 
“buckling” of the tendon at the site of 
union. Garlock warns that when as a first 
aid procedure wounds at the junction of 
fingers and palm have been sutured too 
tightly without a preliminary debridement, 
a suppurative tenosynovitis rapidly de- 
velops, the flexor tendons slough and the 
fingers are left permanently crippled unless 
there is prompt secondary intervention. 

After suture of a ruptured tendon of the 
hand, the member is placed at rest with 
dressings so arranged as to prevent tension; 
i.e., in a folded posture for the flexors and a 
straight position for the extensors. If both 
are ruptured, a neutral position is effected. 
It is then kept immobilized for seven to ten 

1 Garlock, John H. Injuries of the tendons and 
nerves of the hand and wrist. Exhibit of drawings at 
the Ninth Annual Graduate Fortnight, illustrating his 
treatment. New York Adademv of Medicine (Oct. 
10-31) 1036. 


days, after which active motion can be 
instituted. 

Tendori Lengthening. Various means 
have been devised for lengthening a rup- 
tured tendon when it cannot be made to 
reach its normal site. This is frequenth' 
necessary after retraction and healing in a 
crippling condition have occurred, a second- 
ary tenorrhaphy being done to bridge the 
gap. In its simplest form, both ends of the 
tendon are cut horizontally at any desired 
distance from the end to a point halfway 
across the tendon. At this point the knife is 
carried back at right angles toward the 
end, cutting longitudinally and splitting 
the tendon almost to the end, leaving just 
enough of the tendon unsevered to make a 
sort of hinge. The free side of the split 
tendon of each end is then rotated 180 0 on 
this hinge as its axis until it faces and meets 
its mate of the other end, to which it is 
sutured, thus producing a lengthening of 
the tendon to any extent desired. 

Many modifications of this method exist. 
Another method of lengthening often used 
is to insert a silk thread to fill up the gap. 
If the breach is not too long, Nature will 
soon clothe the silk with fibrous tissue and 
the tendon will have been reconstituted, 
often with good function. 

Tenodesis, or Implantation. When other 
methods are not readily available, a 
severed tendon may be grafted onto a 
neighboring tendon or even to a bone. 
Thus, if one of the four tendons of the flexor 
sublimis or profundus digitorum is too 
seriously damaged for its ends to unite, its 
distal end may be attached to one of the 
neighboring sound tendons of the same 
• muscle, since both have the same innerva- 
tion. When the attachment is made to a 
bone, a hole is drilled in the latter to receive 
it. 

Tendon Trarisplatitadori. Free grafts of 
tendons are indicated in cases where owing 
to excessive loss of substance no other 
method is applicable. These are usually 
homoplastic, taken from the Achilles ten- 
don or the thigh; but they may occasionally 
be heteroplastic, from freshly amputated 
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limb of another individual, if such happens 
to be available at the time. Free or tubular 
grafts from the patient’s forearm or abdo- 
men are sometimes useful in finger injuries. 

Meyer and Ransohoff 2 have recently 
been using with good success the celloidin 
tube method for reconstructing scarred 
digital tendons resulting from a neglected 
rupture. They use a two-stage operation: 

1. The scarred tendon and its sheath are 
removed and a celloidin tube implanted in 
their place to bridge the gap temporarily, 
until the surrounding tissues adapt them- 
selves to a normal position which the tube 
imposes . 

2. The celloidin tube is then removed 
and the flexor sublimis of an adjacent finger 
is lengthened by a free tendon graft to 
reach the tip of the scarred finger. Each 
detail of the operation is based on an 
accurate knowledge of tendon anatomy and 
physiology and has for its essential princi- 
ples the retention of the gliding function of 
the tendon and the restoration of normal 
physiologic tension to muscle and tendon. 

Among ruptures of the larger muscles 
that the general practitioner meets in his 
practice, the commonest are those of the 
quadriceps and the long head of the biceps. 
In a quadriceps rupture the knee joint 
capsule also is liable to be ruptured. If such 
is the case, or if the bell} r of the muscle is 
rolled up into a hard ball, operation is 
imperative; for Nature cannot heal it 
properly. If it is neglected, there may be 
union, but not a satisfactory^ one, as it 
produces an elongation that will consider- 
ably weaken the quadriceps muscle. 

After waiting a week or so for the inflam- 
mation to subside, a crescent-shaped inci- 
sion is made on the internal border of 
the anterior aspect of the knee joint. The 
hematoma is removed by dissection and the 
different components of the muscle are 
identified, of which the rupture ma.y involve 
all or only some. The ruptured capsule is 
sutured with No. i plain catgut. The 

2 Mayer, Leo. Ruptured tendons of the hand 
(Mayer-RansohofF treatment). Exhibit of drawings at 
Ninth Annual Graduate Fortnight, illustrating his 
treatment. New York Academy of Medicine (Oct. 
19-30 I93 6 * 


ruptured tendon ends are approximated 
and sutured with absorbable material. In 
some instances the suture of kangaroo 
tendon must be made fast to the patella, 
in which two holes are bored. The knee is 
immobilized for two weeks in a long 
Thomas splint elevated at an angle of 20°, 
at the end of which time passive and active 
motions are instituted. In some cases, in 
which the muscle is found rather friable, 
a flap of fascia from the thigh may^ have to 
be inserted into it. As the quadriceps 
muscle undergoes more rapid atrophy than 
any other in the body, the restoration of its 
continuity is of the greatest importance , 

When the Achilles tendon is ruptured, it 
should be put at rest in a position of short- 
ening. Under no conditions should a tight 
bandage ever be applied. Strapping and 
rubbing have been known to cause effusion 
and scar tissue over an extended area. 
Early surgical repair in complete or exten- 
sive tears saves much time and results in 
better function than attempts with pallia- 
tive measures. 

In ruptures of the head of the biceps, a 
large hard roll consisting of muscle bell } 7 
is seen protruding on the anterior aspect 
of the arm above the elbow, with a 
furrow above it. The arm is weak but not 
helpless, since only one-half of the muscle 
is torn. Through a longitudinal slit, the 
muscle is reached, the hematoma removed, 
the frayed ends cut away, and an appro- 
priate suture of chromic catgut placed. On 
account of the peculiar anatomic disposi- 
tion of its origin, it may have to be sutured 
partly^ to the periosteum of the glenoid 
fossa and partly to the joint capsule, if the 
rupture is very close to the acromion 
attachment. The arm is immobilized for 
about three weeks in plaster in a slight 
degree of abduction of the upper arm and in 
supination of the forearm in maximum 
flexion. The presence of arthritis deformans 
is frequently a contributing factor in this 
type of rupture. 

SOME POINTS OF TECHNIQUE 

In operating upon ruptured tendons 
there are a few important rules that should 
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invariably be borne in mind. Briefly stated, 
these are: 

1 . Never forget to look for a hematoma 
or to remove it including all traumatized 
tissue. 

2. Do not suture a tendon under exces- 
sive tension; maintain exactly the normal 
amount of tension to enable the tendon to 
reach its place without pulling. 

3. Do not forget to dissect back widely 
where tendons are extensively lacerated. 
This is especially important in ruptures in 
the hand, wrist and forearm. 

4. Be sure that you have done a com- 
plete debridement of the skin wound before 
closure. 

5. Take great care to maintain the 
integrity of the vaginal ligaments of the 
tendon sheaths. 

6. In suturing, always have your aline- 
ment correct. This is as important in torn 
muscles as in broken bones. The line of 
traction must be mechanical^ faultless. 

7. In making transplantations, do not 
expose the tendon for one unnecessary 
second. 

8. Never wrap a tendon in gauze. 


9. Never grasp its gliding surface with 
forceps. 

10. Never make violent traction upon a 
tendon. 

11. Be sure that the injured tendon is 
supplied with an abundance of well oxygen- 
ated blood. 

12. If there is much skin soiling, wait two 
weeks or more for the skin to heal before 
you operate. Infection may ruin your 
results. 

SUMMARY 

1. Since tendons form the insertion of 
muscles to their bony attachment, any 
disturbance of their physiology is linked 
necessarily with the muscles of which they 
are a part. 

2. Among our most frequent tendon 
ruptures are those of the hand, the sites 
of predilection being the flexor of the mid- 
dle finger in its middle phalanx, the center 
of the palm, and the extensor of the thumb 
in its second phalanx. 

3. Symptoms and appropriate methods 
of care and treatment are discussed. 
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F OR many years plaster-of-Paris has (bread boxes) in a dry place. Plaster 
been used as a means of fixation in bandages which are made from crinoline 
the treatment of man}* orthopedic and plus a dental plaster-of-Paris are generally 
surgical conditions. For a time, and per- considered to be the best. The crinoline 
haps still at present, many surgeons must be not less than thirty-two mesh and 
hesitate to use plaster-of-Paris dressings the plaster-of-Paris must be a very good 
because of damage to tissue, which may grade of quick setting dental plaster. The 
result in permanent damage and disability crinoline is torn in the desired lengths and 
to the patient. These difficulties can be rolled in bandage forms. Most surgeons 
avoided, providing a few general principles prefer a 2 inch bandage two yards long, a 
are observed and providing the physician 3 inch bandage three yards long, a 4 inch 
or surgeon will give the individual case bandage four yards long and so on up to 
the careful attention, observation and 6 inches. These rolls then have two threads 
follow-up which it deserves. pulled from each side so that the threads 

Plaster dressings are no more dangerous will not fray when the bandage is being 
than other dressings, because plaster does applied. Tight threads are apt to cause 
not contract, but if indentations are made constriction and possibly pressure sores, 
in a plaster dressing in the course of its To make a satisfactory plaster-of-Paris 
application by the surgeon’s or assistant’s bandage by hand the dental plaster must 
fingers, it is natural that pressure will be very thoroughly rubbed into the meshes 
result against the skin under the indenta- of the crinoline. If this is not carefully done 
tion. During the application of the dressing it will be found that the dressing will con- 
if wrinkles or foreign material are lying sist of nothing more than wet crinoline, 
against the skin pressure sores are very Poorly made plaster-of-Paris bandages 
apt to develop. Care during the application make it necessary to use more bandages for 
will avoid this complication. Often the a dressing and prevent the surgeon from 
use of talcum powder over the skin aids in applying a neat, comfortable and satis- 
preserving the skin. factory dressing. There are one or two 

Frequently one observes pressure sores very satisfactory machines available today 
over the heel. This is usually due to the for making plaster bandages, but most men 
fact that the surgeon allowed the cast to who use a great deal of plaster feel that 
be placed against a hard surface before the handmade bandages are the best, pro- 
the plaster encasement had become suffi- viding the same individual alway's makes 
ciently hardened. One of the first symp- the bandages and that he or she give 
toms of which the patient complains, in careful thought and time to the prepara- 
cases of this kind, is a burning sensation tion and preservation of the plaster-of- 
in the region of the heel. One should never Paris bandages. One difficulty which is 
minimize any complaint which is made frequently offered is that the individual 
by a patient who has had a plaster-of-Paris who makes the bandages complains that the 
dressing applied. heel of the hand becomes very' sore, which 

The bandages are very easily prepared will necessitate a rest period occasionally, 
and they can be kept over a long period of Some men who use a great deal of 
time providing they are kept in tin cans plaster-of-Paris feel that it is quite neces- 

288 



New Series You XXXVI, No. i 


Fett — Plaster-of-Paris 


American Journal of Surgery 


sarv to have each bandage wrapped in 
newspaper or a paper napkin. This is 
unnecessary because the bandages will 
keep just as well if they are placed gently 
and carefully in rows in a tin bread box 
and put in a dry place. 

When the bandages are being used the 
assistant and the surgeon should avoid 
dropping any water on the bandages which 
are not being used. Drops of water on the 
dry plaster cause hard spots in the bandage 
which are troublesome and do not lend 
to the application of a satisfactory dressing. 

The bandage should be carefully placed 
in a pail of clear warm water and allowed 
to remain there until all the bubbles cease 
coming from the bandage. This is an indi- 
cation that the bandage is thoroughly 
saturated and ready for use. Bandages 
which are not thoroughly saturated should 
not be used as the) 7 tend to interfere with 
the application of a smooth dressing. It is 
best to use a deep pail so that the excess 
plaster which accumulates will not delay 
the saturation of the bandages which are 
being used. When considerable excess 
plaster is found in the bottom of the pail 
it is best to change the water or better to 
have a second pail always available. No 
salt or other chemical is necessary when 
one uses a quick setting plaster. 

If an assistant or nurse is engaged in 
saturating the plaster bandages, the band- 
age is gently squeezed from both ends 
toward the middle so that the plaster is 
not squeezed from the bandage. The end 
of the bandage is then located and started 
before it is handed to the surgeon. Much 
time can be saved by this maneuver and 
this is quite important, particularly if the 
patient is under an anesthetic. 

Training is necessary in the application 
of a plaster bandage, but. because most 
people have a happy yen to retain their 
“mud-pie tendencies,” plaster work seems 
to appeal to them. Nothing will develop 
the ability to apply plaster more readily 
than the frequent application of dressings. 
The dressing must be placed on the 
extremity in such a way that it is smooth 
and every layer carefully and thoroughly 
rubbed in. Tbe bandage must not be pulled 


tight, it should simply be rolled around and 
as it rolls it should be rubbed so that every 
layer is well smoothed off and the various 
layers well amalgamated. Indentations and 
irregularities should be avoided. Reinforce- 
ments may be used, but they should also 
be made of plaster-of-Paris. 

Padding under a plaster-of-Paris dress- 
ing is used to protect the bony prom- 
inences. Some men prefer to use more than 
others. As one becomes more expert in his 
ability to use plaster-of-Paris it becomes 
less necessary to use much padding. The 
less padding the lighter the encasement 
and the more attractive the dressing. 

Plaster-of-Paris dressings do not need 
to be heavy in order to afford the immobili- 
zation which is intended. Heavy plaster 
dressings are burdensome and certainly are 
not attractive. A light, smooth, well fitting 
plaster case is the work of a real artist. 

Plaster-of-Paris bandages are very use- 
ful in the office of every physician and 
surgeon. The general practitioner finds 
considerable use for plaster-of-Paris in his 
office particularly in the treatment of 
fractures. Certainly much better immobili- 
zation can be obtained with a plaster 
splint than with the old-fashioned bass- 
wood splint. The application is just as 
simple and the moulded plaster-of-Paris 
splint affords much more relief to the 
patient. 

SUMMARY 

In this short paper an attempt is made 
to impress upon the medical profession the 
value of plaster-of-Paris as a form of 
immobilization. The article also stresses 
the fact that good plaster-of-Paris band- 
ages are a definite requisite for satisfactory 
plaster work. It also stresses the fact that 
careful, thoughtful application of plaster is 
necessary in order to avoid complications. 
Some of the dangers are mentioned and 
instructions given to avoid these complica- 
tions. The value of plaster as an adjunct 
in the office in the care of fractures or other 
joint conditions is also mentioned. The 
care and the making of the bandage are 
carefully described. 



USE OF ADHESIVE IN ORTHOPEDIC PRACTICE 

H. H. WesCOTT, M.D., 1.A.C.S, 

Orthopedic Surgeon, Jefferson, Roanoke and Burrell Memorial Hospitals 


ROANOKE 

T HE use of adhesive in the practice of 
orthopedic surgery differs in few re- 
spects from its use in the general 
practice of medicine and surgery. A review 
of the subject as discussed by Krida 1 and 
Willis, 2 together with a few additions, 
would seem relevant at this time. 

The proper use of adhesive often saves 
time and expense to both the physician and 
the patient. It may be applied to act as an 
external splint to underlying injured tissues, 
or its sole purpose may be to act as a check 
or reminder and thereby prevent further 
damage to an injured member while repair 
is taking place. 

In sprains and strains of the lower ex- 
tremity, the use of adhesive around the 
forefoot or applied to the ankle usually 
results in the immediate rehabilitation 
of the individual. At the present time when 
the roentgenogram shows no fracture of 
the bones of the foot or ankle, the stirrup 
strapping is applied and immediate weight 
bearing is prescribed. The old ice bag treat- 
ment for twenty-four to forty-eight hours 
followed by rest in bed for several weeks is 
eliminated, as well as a prolonged period 
of physiotherapy. Waterproof adhesive, 
though it does not adapt itself to the vari- 
ous curves and contours as readily as the 
older form, allows the individual to con- 
tinue without interruption their daily or 
weekly ablutions. 

A word of caution seems necessary, even 
at this age, as to the application of adhesive 
to an extremity. So many of our confreres 
insist on encircling an extremity, either to 
anchor the stirrup strips or to depend on 
the circular strips as a support. 

As swelling is always a complication due 
either to (i) an injury to the tissues, (2) 

1 Krida, A. Am. Jour Surg., 6 : 430-432, 1929. 

2 Park, \V. W. Northwest Med. Jour. t 29: 229-230, 
1930. 
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lack of use and venous stasis, or (3) to the 
dependent position of the part, it is quite 
as necessary to either split or bivalve such 
a dressing as to split or bivalve a cast 
following its application. 

The Buck's extension, which has been 
used for many years, is being supplanted 
by skeleton traction. There are many 
instances in which adhesive traction will 
continue to be the method of choice be- 
cause of its ease of applicability and the 
freedom resulting from its use. There are 
four points to be kept in mind when apply- 
ing a Buck’s extension to the leg: 

1. The spreader should be of the same 
width as the heel; 

2. A small square of gauze should be 
placed over both malleoli before the 
adhesive is applied; 

3. The strips to anchor the stirrup 
strapping should encircle the leg obliquely 
to prevent interfering with the circulation; 
and 

4. No strips should cross behind the 
Achilles tendon. 

Adhesive is used in different ways by 
various individuals. Some may rely on it 
to approximate wound edges, treat ulcers 
and fractures, when another would have 
to resort to the use of plaster-of-Paris. In 
supracondylar fractures of the elbow, I 
have been using an adhesive lacing corset 
for eleven years (Fig. 1). Two partial cuffs 
are made depending on the size of the arm 
and forearm (Fig. 2). After reducing the 
fracture, a piece of sterile gauze is placed 
in the flexed elbow and the cuffs are applied. 
A small piece of tape is used to lace the 
cuffs together on both inner and outer 
aspects. 

CONCLUSIONS 

The method recommends itself for the 
following reasons: 
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1 . Pressure is distributed generally over 
the arm and forearm without constricting 
edges, such as results from the use of a 
single band of adhesive; 


hyperextending fingers and hand. This is 
the first indication of a Volkmann’s paraly- 
sis and should receive immediate attention 
by incising the fascia of the forearm; 



j 




Fig. 1. Fig. 2. 

Fig. 1. Adhesive lacing corset applied in supracondylar fracture of elbow. 
Fig. 2. Two partial cuffs made according to size of the arm and foreann. 


2. Full supination is maintained; 

3. There is no encircling bandage to 
disturb the circulation; 

4. The radial pulse area is open and its 
condition may be noted without disturbing 
the bandage; 

5. The test for impending Volkmann’s 
ischemic contracture may be made by 


6. The results of nerve injuries may be 
observed; 

7. Active use of the arm in flexion 
(touching the fingers to the shoulder) may 
be instituted at once; and 

8. The range of exercise may be increased 
by loosening the lacings as union progresses 
without disturbing the bandage. J 




USE OF UNPADDED PLASTER IN TREATMENT OF 

FRACTURES* 

Charles B. Mabry, m.d., f.a.c.s. 

JACKSONVILLE, FLORIDA 


P LASTER-of-Paris casts arc used in 
the treatment of fractures to hold the 
fragments immobile, in apposition 
and maintain these fragments in the best 
possible alincmcnt. The immobilization of 
fractures dates back to prehistoric times. 

Magnuson 1 in a recent article has shown 
that for countless ages the Greeks and 
Romans as well as the Chinese held their 
fractures immobile by parchments, woods, 
resinous bandages, leather splints, hides 
and wax cloths. During the Renaissance 
many complicated traction devices were 
invented for the reduction of fractures and 
dislocations. Many of these reduction 
devices were a humane application of what 
formerly had been a torture stretching 
mechanicism. Frequently a pulley system 
was used an illustration of which is the Rus- 
sell Traction 2 now perhaps one of the best 
methods of treating a fracture of the femur. 

As it is not within the scope of this paper 
to discuss the methods of reduction of frac- 
tures nor their after care, our remarks are 
confined to a method of immobilization 
which we feel is superior to that commonly 
used and one which permits the patient to 
be more active as well as to shorten his 
period of convalescence. We make no claim 
for originality in this paper, but we have 
used non-padded casts for years and like 
them. We think the claims of Boehler 3 are 
not exaggerated, for our patients are up 
walking and mobile where other cases 
treated differently are at home with a 
“sick in bed” psychology. 

Plaster-of-Paris bandage was first used 
for the immobilization of fractures by 
Mathysen in 1852. Its introduction was 
enthusiastically received. Fractures had 
previously been immobilized by huge thick 
casts that required assistance to move. We 


can imagine the results which must have 
followed these heavy casts that stayed on 
too long or too short a time, and which had 
been applied too loosely or tightly. Many 
limbs must have been sacrificed. We know 
that casts became so general that fre- 
quently it was thought that a reduction 
was not necessary but that the cast was 
the all important feature of the treatment. 
Accumulated experience and time soon 
proved otherwise and the result has been 
the evolution of the reduction of fractures 
followed by the application of well padded 
casts as are now in general use. However, 
through this period some adventurers have 
found that plaster splints applied on the 
bare skin have been efficacious, but because 
of the constant fear of an ischemic myositis 
its use has been almost nil. 

The technique of applying an unpadded 
cast’ is simple: a 4 or 6 inch roll of plaster 
which has been prepared in the office or 
purchased and which has had the edges 
notched or raveled is immersed in tap water 
until all bubbling ceases. The plaster is then 
grasped in both hands, squeezed slightly 
together and removed from the water. The 
desired length of the splint is now laved 
out on a smooth flat table or board. The 
plaster bandage is then reversed on itself 
to the point of the beginning and this is 
repeated until the splint has eight to ten 
thicknesses. This forms a plaster splint. 
The splint must have no wrinkles and must 
be soppy. A 3 inch piece of quilting is now 
encircled around the leg just below the 
knee and is held in place br r adhesive 
(Fig. 1). The splint is placed so that one 
end rests on the quilting posteriorly. The 
splint now follows down the posterior sur- 
face of the leg, over the heel and beyond 
the toes (Fig. 2). As the splint rounds the 


* Read before the Duval County Medical Society, Jacksonville, Fla., November 5, 1935. 
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heel it will form a fold, which is controlled covering (Figs. 3 and 4). Swelling within 
by cutting the protruding flaps trans- the cast can be largely prevented by eleva- 
versely and placing the proximal segments tion of the limb, either on a Thomas Splint, 



Fig. 1. Quilting applied to leg. Fig. 2. Posterior splint applied. 


against the side of the heel, the remaining 
flap is then molded over the proximal one. 
Griswold 5 has shown that if the splint is 
sufficiently soppy and has no wrinkles it 
will lay smoothly on the leg. The circular 
bandage is now begun at the middle of the 
leg and continued over the heel and foot 
to the base of the dorsal surface of the toes 
and no further. It is important to let the 
bandage unroll and never draw it tight. It 
is equally important to have no wrinkles 
on the skin as they will later cause pressure 
ridges. If wrinkles try to form in the circu- 
lar bandage let them be placed posteriorly 
on the plaster splint. The posterior splint 
protrudes beyond the toes and will allow 
support for the toes as well as prevent 
bumps and annoyances of the weight of bed 


on pillows, or by suspension. The toes 
should be closely watched for the first 
forty-eight hours, if they show signs of 
circulatory constriction, that is cynosis, 
coldness, loss of sensation, or motion, the 
cast should be immediately split from end 
to end. This permits edema to occur with- 
out circulatory construction and at the 
same time allows the bony fragments to be 
held in their position of reduction. Caution 
as to care in edema cannot be too fully 
emphasized. 

There is no preparation of the skin before 
the cast is applied. The leg should not be 
shaved nor greased because this defeats 
part of the purpose of the cast which is to 
adhere firmly to the skin and to closely 
mold over all bony prominences. 
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This type of cast is efficient on fractures 
of the foot and ankle. If the injury is above 
the ankle and not above the knee the cast 



Fig. 3. Splint encased by cast and heel 
incorporated. 


should be made to extend from the groin 
to the toes. This is accomplished by cutting 
a piece of quilting 6 by 24 inches, rolling it 
tightly lengthwise and then wrapping it 
with a 2 inch muslin bandage. This is now 
placed in exactly the same position that 
the ring of the Thomas walking caliper 
would occupy, and held there with a sling 
by an assistant. A long posterior plaster 
splint is made as previously described and 
then applied to the bare skin posteriorly 
from the quilting roll to beyond the toes. 
An anterior splint may be likewise placed 
running to the base of the toes only, and 
the whole wrapped with circular un- 
wrinkled plaster. The assistant always 
holds the cast with the palm of the hand or 
fingers, but never with the fingers indent- 
ing. The cast should never be tight. It must 
be constantly rubbed to expel air pockets. 
This makes the cast strong and hard, but 
light and thin. Five rolls of 6 inch plaster 
will make the entire leg cast. If the cast is 
made for a healing femur or pelvis it is 


applied as follows; a pelvic stockinette 
is first applied. Triangle pads of quilting or 
felt are placed over the sacrum, buttocks, 




Fig, 4. Whole leg cast. 


trochanters and anterior-superior spine 
areas and are held in place b v figure of eight 
muslin bandages. The pelvic cast is then 
applied in the usual manner and extends 
to the costal margin. This being completed 
the leg cast previously described is applied 
and the two incorporated by plaster splints 
and circular casts (Fig. 5). The place of 
union must be well rubbed and made 
strong. 

The patient can now walk. By incor- 
porating certain appliances on the foot, 
weight may be borne on the afflicted limb 
without pain and with benefit (Fig. 6). The 
heels are “u” strips of iron % by }£ by 24 
inches long. The bottom of the “u” admits 
one finger between the plaster and the iron 
heel. It should be applied the da}’ following 
the application of the leg cast and must be 
in the weight-bearing axis of the tibia. A 
piece of large tubing or hose 4 inches long 
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over the “u” prevents slipping as well as 
noise and floor scratching. There have been 
many attempts to improve the iron “ u” 



Fig. 5. Cast including pelvis. 


by many complicated gadgets none of 
which seem to be as satisfactory as the 
plain Boehler “u” which is our choice. 
Another type of heel 6 is made by incor- 
porating a rubber sponge in the boot heel, 
the disadvantage we have found with this 

c 

is that first the cast being in contact with 
the ground may become damp and soft, 
which results in unequal pressure within 
the heel of the cast and discomfort to the 
patient. A third type of heel can be made 
by incorporating in the cast a bedroom 
slipper sole but this has the same dis- 
advantage as the rubber sponge. A fourth 
heel is a wooden sole 3 by 6 inches, tapering 
in thickness from inch at the toes to 
inch at the heel. This is incorporated in the 
sole of the boot by one plaster roll. It has 
been unsatisfactory, because the long flat 
sole limits the anterior-posterior roll in 
walking. The foot must be “toed out” to 
permit walking. Only one of our patients 
liked this heel. 

Unpadded plaster is not confined in its 
scope to the lower extremity. No other 


or form of attempted immobilization splint 
holds the forearm half so well. We reduce a 
CoIIes’s fracture bv fixing the elbow in a belt 






Fig. 6 . Types of heels: (i) Boehler heel; (2) 
rubber sponge; (3) wedge board; (4) old 
bedroom slipper.’ 


to a hook in the wall. An assistant makes 
ten minutes traction on the thumb and 



Fig. 7. Forearm splint. 


index finger and disregards the remainder 
of the hand. Manipulation is often unneces- 
sary for traction frequently does the reduc- 
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ing. If the impaction is not reduced a slight 
manipulation while under this traction 
reduces the fracture. An unpadded splint 



Fig. 8. Whole arm splint. 


is now placed dorsally from 3 inches distal 
to the elbow to the metacarpophalangeal 
joint, also an anterior splint is applied. 
These may be wrapped by muslin or by 
plaster. The splint must exactly fit the 
forearm (Fig. 7) and the traction continued 
until the splints harden. If the splints are 
encircled with plaster a split is made on 
one side between splints, by this means the 
forearm is adequate^ immobilized and 
finger exercises are begun at once. 

Most clean wounds do not need re- 
dressing, and do better if left alone. We 
frequently leave a sutured wound un- 
touched for six or eight weeks until the cast 
is removed. Dressings over these wounds 
should not be thick, they should be held in 
place by the plaster splint which will not 


infect them, but which will inhibit infection 
for it has been shown by Griswold that due 
to its alkalinity plaster is bacteriostatic to 
the usual pathogenic organisms, so an infec- 
tion through a thin dressing will not occur. 

If the fracture has been compounded, 
and edema or infection makes it necessary 
to cut a window, pressure should be applied 
over this window to prevent edema. This is 
adequately accomplished by a sterile sea 
or rubber sponge. 

Another excellent arm cast is one which 
is made from a splint which extends 
dorsally from the knuckles over the dorsal 
surface of the forearm, around the elbow 
which is flexed to right angles and padded 
b}^ three Iaj^ers of silence cloth across the 
volar forearm to the second phalangeal 
joint. This is the so-called sugar tong splint 
described by Jewett. 7 The pronation- 
supination is governed by the location of 
the fracture and the hand placed in slight^ 
dorsal flexion, the whole is wrapped by 3 
inch muslin bandage which makes an 
excellent immobilization (Fig. 8). For 
upper arm fixation a “u” plaster splint is 
used which extends from the padded axilla 
over a padded elbow and thence up the 
lateral surface of the arm above the 
shoulder, the whole being wrapped in 
muslin and carried in a triangle sling (Figs. 

9 and 10). This will not immobilize frac- 
tures involving the shoulder. 

The advantages of non-padded plaster 
are many. The skin remains healthy 
because the sweat and excretory oils of the 
skin are absorbed by the plaster and cannot 
irritate the skin. Because of better im- 
mobilization the adjacent joints can be 
exercised thereby increasing circulation, 
preventing static edema and promoting 
healing. Our walking casts are leaving 
freely mobile joints immediate^ on re- 
moval which is something unheard of in a 
padded cast. Circulation of the legs 
remains good, because as the patient puts 
weight on the heel the muscles contract and 
act as a pump to the leg circulation. In 
walking the pump action empties and fills 
with each step. The bones are immobile 
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because of the molded cast. Sores never 
develop under the cast as is so frequently 
seen in padded casts with wadded cotton 


3. Patients are mobile which adds to 
their comfort as well as hastens recovery. 

4. This cast does not irritate the skin but 



Fig. 9. Upper arm splint. 

and an oily irritated skin. The cast is 
removed easily and painlessly. Boehler has 
shown that the arm and leg hair des- 
quamates every four to five weeks, so there 
is no hair pulling. The cast is split with a 
crowbill plaster knife or thin bladed cast 
cutter. The cutting is made very easy by 
wetting the plaster for twenty minutes at 
which time it cuts like thin cardboard. 

CONCLUSION'S 

1. Unpadded plaster casts can be safely 
applied to the skin to secure better im- 
mobilization of extremities. 

2. These casts are not difficult to apply 
and by their use a stronger but lighter cast 
is used. 


Fig. 10. Upper arm splint wrapped 
with muslin bandage. 

absorbs the skin’s excretory products and 
has an inhibiting action upon the growth of 
pyogenic bacteria. 
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MINOR SURGERY OF SPINE 
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NEW 

F OR the purposes of this discussion, 
minor surgery of the spine is limited to 
those procedures which do not require 
especial technical skill. 

Surgery of the spinal column presents 
peculiar difficulties. The spine is composed 
of twenty-nine movable segments and five 
fused segments. Each segment must carry 
the weight of the portion of the bod}' above. 
The block-like segments of this weight- 
bearing mechanism are held in proper 
alinement by the coordinated pull of the 
powerful muscles which attach to all the 
segments. It must be borne in mind that 
the vertebral column consists of two parts, 
two vertical pillars of multiple segments; 
an anterior column composed of the 
vertebral bodies which is distinctly weight- 
bearing in function, and a posterior column 
composed of the neural arches whose func- 
tion is multiple, i.e., protection for the 
cord and attachment for the spinal muscles 
and ligaments . 1 Except in cases of intrinsic 
spinal cord disease, the function of the 
spinal cord depends upon the maintenance 
of an adequate amount of space within the 
neural canal. Any abnormal change in the 
relationship of the movable vertebral seg- 
ments, whether due to loss of coordination 
of the controlling musculature, or disease, 
fracture or congenital deformity of the 
vertebras usually results in impaired spinal 
cord function or impaired function of the 
spinal nerves which leave the neural canal 
through the intervertebral foramina. The 
entire spinal column, with the exception 
of the tips of the spinous processes, is 
embedded in heavy musculature. It follows 
that because of the complicated structure 
and function of the spine along with its 
deep location and its proximity to vital 
nerve tissue, surgical approach is techni- 
cally difficult and minor surgical procedures 


YORK 

are limited to (i) the introduction of 
needles into the subarachnoid and epidural 
spaces for diagnostic and therapeutic 
purposes and (2) the correction of uncom- 
plicated fractures and deformities by 
manipulation and apparatus. 

SUBARACHNOID PUNCTURE 

The spinal subarachnoid space is a 
potential sac surrounding the spinal cord, 
the size of which is determined by the 
volume of cerebrospinal fluid present. 
Above, this sac is continuous with the 
cranial subarachnoid space; below, it ends 
at the level of the lower border of the 
second sacral vertebra. The spinal sub- 
arachnoid space ends, therefore, at a con- 
siderably lower point than the spinal cord 
which terminates at the upper border of the 
second lumbar vertebra. To avoid punctur- 
ing the spinal cord, tapping of the sub- 
arachnoid space is done at a point below 
the termination of the spinal cord, in the 
interspace between the spinous processes of 
the third and fourth lumbar vertebras. This 
interspace lies along the line connecting the 
crests of the ilii. 

The position of the patient during the 
introduction of the needle is of extreme 
importance. The patient is placed on his 
side at the edge of the bed. The knees and 
head are drawn together so as to force the 
spine into Ityperflexion, thereby widening 
the intervertebral spaces posteriori}'* The 
lumbar region of the back must be exactly 
parallel to the edge of the bed and the 
transverse diameter of the back vertical. 
The needle may also be introduced with the 
patient sitting upright and bending forward 
to force the spine into acute flexion. 

Having carefully placed the patient, an 
area a few inches in diameter, centering on 
the spine at the level of the crests of the 
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ilii, is painted with tincture of iodine and 
draped with sterile towels. The surgeon 
scrubs his hands and puts on rubber gloves. 
After palpating the depression between the 
spines of the third and fourth lumbar 
vertebras, a small weal is made in the skin 
with 1 per cent novocaine solution. A short 
bevel spinal puncture needle is then inserted 
exactly in the midline, halfway between the 
spines of the third and fourth lumbar 
vertebras. The needle is directed straight 
in at right angles to the skin in both longi- 
tudinal and transverse planes. In some 
cases the needle may strike the bony sur- 
face of the vertebra and it will be necessary 
to withdraw it part of the way and redirect 
the needle slightly upward toward the head. 
At a depth of about two inches the point of 
the needle may be felt to pass between the 
two vertebras. As the dura is perforated a 
peculiar sensation of release of resistance 
will be appreciated. The stylet of the needle 
is withdrawn and if the subarachnoid space 
has been entered, spinal fluid will drip from 
the needle. 

In cases of scoliosis with rotation of the 
vertebras, it is necessary to direct the point 
of the needle laterally, away from the mid- 
line, toward the apex of the curve, the 
amount of lateral deviation of the needle 
depending upon the degree of spinal 
deformity. 

Puncture oj the Subarachnoid Space at the 
Cisterna Magna. Gilman and Kempt 2 
describe an excellent technique for cisternal 
puncture. 

A needle of larger gauge (16) that is not very 
flexible and has a small hilt is preferred, because 
it can be directed more accurately, a freer flow 
is insured, and the weight of the hilt will have 
less tendency to drag on the needle during the 
actual process of drainage. The needle should 
have a short, sharp bevel in order to allow 
entrance of the point without danger of the tip 
striking the medulla. 

The patient is placed on the side, with the 
head on a pillow or pad of sufficient thickness 
to keep the head and the cervical and thoracic 
vertebras in the same horizontal plane. The 
shoulders should be kept vertical and the head 


slightly flexed; however, patients with opis- 
thotonos are allowed to maintain the position 
of their heads but otherwise placed in the fore- 
going position. The position of the epistropheus 
is noted and the finger is placed in the sub- 
occipital triangle (felt between the occiput and 
epistropheus as the depression in which the 
finger cannot be moved horizontally or ver- 
tically without leaving it). The position of the 
posterior border of the mastoid and its distance 
from the suboccipital triangle is estimated. 
This is the approximate distance the needle 
will have to be inserted in order to reach the 
cisterna magna. 

Iodine is applied over the suboccipital tri- 
angle which has previously been clipped and 
shaved. A local anesthetic may first be instilled, 
although, when the puncture is to be repeated 
over a series of days, infiltration of the tissues 
frequently is not desirable because of the 
tendency to edema. With the patient’s head 
facing straight forward so that there is no twist 
of the neck to the right or left, the needle, with 
the bevel directed caudally so as to avoid 
skiving tissues from the occiput into the lumen 
is inserted into the skin in the exact midline 
just at the upper border of the first spinous 
process. If the needle is started at a higher 
level one is apt to reach the cisterna with the 
needle pointed at the bridge of the nose, be- 
cause the tissues and bony configuration will 
not prevent tilting. This direction gives 1 cm. 
less space for safety than if the needle is 
directed toward the normal hair line. If the 
needle is started in the exact midline at this 
point and directed at a point in the exact mid- 
line, at the usual place for the hairline, one 
can in many cases slowly and steadily carry 
the needle into the cisterna magna without 
changing its course. However, the needle usu- 
ally strikes the base of the occiput first. In 
either event, when the needle has been passed 
through the skin and outer ligaments, the 
stylet is removed. One then gradually pushes 
the needle toward the cisterna, never allowing 
the tip to point below the eyebrows and 
attempting to keep it pointed as nearly as 
possible toward the hairline. 

In order to insure a steady and gradual 
movement of the needle and to avert its going 
too far when it passes through the dura, it is 
best to hold the needle with both index fingers 
and thumbs, keeping the remaining fingers 
against the patient’s neck and head for sup- 
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port. This assures a steady even pressure on 
the needle and prevents one from penetrating 
too deeply when the needle passes through the 
atlanto-occipital membrane. By this method 
the feel of passing through the dura (so essen- 
tial when the stylet is left in) becomes less 
important, although it is still well to recognize 
it. As soon as the tip of the needle passes 
through the dura spinal fluid appears and with 
the larger needles even very purulent fluid 
appears at once. 

The required depth is about 4 or 4.5 cm. 
Sometimes as low as 3 and as high as 6 cm.; 
however, frequently an unusually long occiput 
or an unusual muscular development makes 
the distance 7 cm. or even 8 cm. 

EPIDURAL PUNCTURE 

The epidural space extends the entire 
length of the spiral canal from the foramen 
magnum to the coccyx, beginning above 
where the thick cranial dura splits at the 
foramen magnum into its two functionally 
different layers. The external layer lines the 
spinal canal as the periosteum and thick 
fibrous covering of the ligaments of the 
spine. The inner layer becomes the true 
spinal dura and covers the cord as a sac. 
Between these two layers is a definite space, 
the epidural space, which contains semi- 
liquid fat and a venous plexus. The true 
dura is continued as a cuff over the spinal 
nerves as the} 7 pass through the epidural 
space until just after the nerves leave the 
intervertebral foramina. For this reason 3 it 
is impossible for anesthetic solutions to 
block the spinal nerves within the epidural 
space. What actually happens is that a 
solution injected into the epidural space 
infiltrates the semiliquid fat surrounding 
the dura and spreads both superiorly and 
inferiorly. At each intervertebral foramen, 
some of the solution leaves the space along 
the perineural lymphatics surrounding the 
nerve trunks and anesthetizes these trunks 
producing in this manner a massive nerve 
trunk block comparable to a perfect 
paravertebral block. 

When the spine is in acute flexion, there 
is negative pressure in the epidural space. 4 
Odom 3 has devised a simple manometer to 


use this fact as the means of locating the 
space. The short bevel lumbar puncture 
needle is introduced in the same place and 
in the same manner as for subarachnoid 
puncture. As soon as the manometer 
indicates negative pressure, 35 to 50 c.c., 
depending on the height of anesthesia 
desired, of 2 per cent novocaine are injected 
into the epidural space. A period of fifteen 
or twenty minutes must be allowed to 
elapse for the diffusion of the anesthetic 
solution before operating. 

Caudal Epidural Puncture . Epidural 
anesthesia for caudal block is performed by 
depositing the anesthetic solution through 
the sacral hiatus into the caudal canal. The 
patient is placed in a prone position and the 
sacral area prepared surgically and draped 
with sterile towels. The caudal needle 
should enter the skin through the triangu- 
lar shaped depressed area bounded by the 
two sacral cornua and the protuberance in 
the median line at the distal end of the 
sacrum. After a wheal has been raised 0 with 
1 per cent procaine, the skin over the 
sacrum is immobilized with the left hand 
and the point of the needle, already 
attached to the syringe, is passed into the 
sacral hiatus with the bevel of the needle 
against the bone. The anesthetist rests 
the hand which holds the syringe on the 
patient’s buttock so that, should the 
patient move, the anesthetist’s hand will 
be raised and the needle w ill follow the 
hand rather than the hand following the 
needle and probably break the needle. The 
first part of the procedure is performed with 
a short needle. After the short needle has 
been introduced into the caudal canal and 
after 2 or 3 c.c. of a 1 per cent solution of 
procaine have been injected, the needle is 
withdrawn and another needle, with its 
stylet in place, is introduced. This needle 
must be so inserted that its bevel will be 
on the rough surface of the bone if it is 
to be advanced easily into the caudal canal. 
Its point should be inserted no farther 
cephalad than a line between the second 
sacral foramina. Higher insertion of the 
needle may result in subdural injection, for 
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the tip of the dural sac may be pierced by 
the caudal needle. If the ordinary amount 
of solution, 30 c.c., is injected into the 
caudal canal, thirty minutes will be re- 
quired to produce anesthesia suitable for 
most urological, gynecological and procto- 
Iogical procedures. 

TREATMENT OF FRACTURES AND 
DISLOCATIONS WITHOUT NEUROLOGICAL 
COMPLICATIONS 

Fractures and dislocations of the spine 
with neurological complications are major 
surgical problems and do not come within 
the scope of this paper. Compression frac- 
tures of the bodies of the vertebras are 
difficult to reduce. They usually produce 
a narrowing of the anterior border of one 
or more vertebral bodies in the dorso- 
Iumbar region. If they can be treated 
within twenty-four hours after the injury, 
most of the wedging of the body can 
usually be overcome by careful manipula- 
tion under general anesthesia. The patient 
lies prone on the canvas sling of the Albee 
table or is placed between two tables in 
such a way that the pelvic and pectoral 
girdles are supported, and the trunk sags 
anteriorly. This forces the spine into hyper- 
extension and reduces the deformity of the 
vertebral body. A plaster-of-Paris body 
cast is applied over a liberal amount of 
sheet wadding and moulded to maintain 
the hyperextension of the spine. The pa- 
tient remains in bed for eight weeks and 
wears the body cast for twelve weeks. If 
roentgenograms show evidence of solid 
union, all support may then be discarded. 
Usually it is necessary to apply a Taylor 
spinal brace for another few months. 

If the patient is first seen several days 
after the injury it is usually impossible 
to reduce the deformity by manipulation 
and the patient is put to bed on a Bradford 
frame which is bent in such a way as to 
force the spine into hyperextension. A body 
cast is applied after eight weeks, which is 
moulded to maintain the hyperextension of 
the spine. The future treatment is the same 
as that of the manipulated cases. 


Fractures of the transverse and spinous 
processes do not present difficulties. Union 
rarefy occurs in the transverse processes. 
A body cast is usually applied for a few 
weeks which is removed as soon as the 
patient is able to move about without pain 
or spasm of the back muscles. 

Patients with fractures of the lamina 
and pedicles are placed in bed for a period 
of eight to ten weeks, after which a body 
cast or brace is applied and they are per- 
mitted to get about. The amount of activity 
these patients are allowed depends upon 
the evidence of repair of the fracture as 
seen in the x-ray pictures. 

Fractures of the coccyx or sacrum seldom 
require more than a few weeks rest in bed. 
Occasionally a fractured coccyx must be 
excised. 

Fracture of the cervical spine without 
neurological involvement requires rest in 
bed with traction applied to the chin and 
occiput by means of a Sayre halter. If the 
head of the bed is raised on blocks, so that 
the patient’s body weight furnishes counter- 
traction, this apparatus gives satisfactory 
immobilization to the upper spine. In many 
cases it is possible to reduce a dislocation 
of the cervical spine (without neurological 
complications) by the same method. The 
patient remains in bed until all muscle 
spasm is relaxed and satisfactory evidence 
of repair can be seen on the x-ray pictures. 
After this, a brace or plaster-of-Paris bod}' 
cast with an extension which fixes the chin, 
occiput and head is applied. The apparatus 
remains on until the roentgenograms show 
complete healing of the bone or, in the case 
of a dislocation of the cervical spine, until 
sufficient time has elapsed to permit firm 
healing of the ligaments, usually about 
eight to twelve weeks. 

CORRECTION OF DEFORMITIES 

The treatment of scoliosis, rotary-lateral 
deviation of the spine, varies with the age 
of the patient and the severity of the 
deformity. Mild degrees of lateral deviation 
at any age are best treated with exercise. 
Cases which become worse during this 
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treatment, especially if the patient is young 
and will continue to grow for many years, 
should have the principal curve fused. 
Before any surgety is done on these pa- 
tients, the deformity should be corrected 
as much as possible. The patient is sus- 
pended from an overhead support with the 
Sayre halter. He is raised by this head 
suspension until only his toes touch the 
floor. Usually a marked improvement in 
the deformity results from this stretching. 
The patient then grasps the overhead sup- 
port with the hand on the side of the 
concavity of the upper curve. This produces 
a further straightening of the spine. A body 
cast is now applied, which fixes the pelvic 
and pectoral girdles and includes the upper 
half of the elevated arm. When the cast is 
dty it is cut around the body at the level 
of the apex of the principal spinal curve. 
On the side of the concavity a turnbuckle 
is incorporated in the plaster cast at the 
anterior axillaty line and another turn- 
buckle incorporated at the posterior axil- 
lary line. The patient is put to bed and the 
tumbuckles are gradually opened. In this 
way the upper and lower portions of the 
cast are separated on the side of the con- 
cavity and the spinal curve is straightened. 
The maximum correction is usually secured 
in about two weeks after which the spine is 
fused through a window in the cast, accord- 
ing to the method of Albee. 

It is unsafe to use these methods for the 
correction of deformities resulting from 
tuberculosis of the spine. These patients 
are usually fused without correction as soon 
as the diagnosis can be made. 

The inclusion of the treatment of uncom- 
plicated fractures and deformities of the 
spine in a paper devoted to a discussion of 


minor surgery might well be questioned. 
Strictly speaking, the complicated anatomi- 
cal and physiological peculiarities of the 
spine serve to limit minor surgical proce- 
dures to the introduction of needles into 
the subarachnoid and epidural spaces for 
diagnostic and therapeutic purposes. How- 
ever, it is felt that the increasing frequency 
of serious back injuries makes it imperative 
that the technique of treating uncom- 
plicated fractures and deformities of the 
spine should be universal!}' understood. 
For this reason it seemed desirable to 
add a short summary of the accepted 
manipulative methods of treatment of 
these conditions. 


SUMMARY 

Minor surgical procedures of the spine 
are limited to the introduction of needles 
into the subarachnoid and epidural spaces 
and the treatment of uncomplicated frac- 
tures and deformities. The technique of 
lumbar and cisternal subarachnoid punc- 
ture and lumbar and caudal epidural 
puncture is given in detail. The technique 
of treating uncomplicated deformities and 
fractures of the spine by manipulation, 
traction and casts is outlined. 
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NEW 

T HE coccyx is usually formed of four 
rudimentary vertebras, the number 
may be increased to five or diminished 
to three . 1 Its contour is normally the con- 
tinuation of the curve of the lower sacrum. 
The first segment resembles the last sacral 
vertebra with large rudimentary articular 
processes called cornua. The cornua project 
upward to articulate or approximate the 
cornua of the sacrum thus completing the 
foramen for the exit of the posterior divi- 
sion of the fifth sacral nerve. The articula- 
tion between the sacrum and coccyx is 
homologous with the intervertebral joints, 
with interposed fibrocartilage, in some in- 
stances the coccyx is freely movable on the 
sacrum and a synovial membrane is pres- 
ent. Such mobility is notably present dur- 
ing pregnancy. 

The remaining segments are separated 
likewise by discs of fibrocartilage. In the 
adult male all the pieces become ossified 
together at a comparatively early period. 
At a more advanced age the coccyx often 
fuses with the sacrum, this is especially 
true in females. 

Normally there are Aery limited move- 
ments forward and backward between the 
sacrum and the coccyx, and between the 
segments of the latter. 

The coccyx gives attachment to the 
levator ani and coccvirei muscles which 

w 

together form a muscular diaphragm for 
support of the pelvic viscera. Posteriorallv 
the lateral surfaces give rise to the inferior 
fibers of the gluteus maximus, and the 
sphincter ani externus takes its origin from 
the tip. 

The anterior division of the fifth sacral 
nerve enters the pelvis between the sacrum 
and the coccyx, while that of the coccygeal 
nerve curves forward below the rudi- 


YORK 

mentary transverse process of the first 
segment. 

The pudendal plexus is not sharply de- 
marcated from the sacral plexus. It is usu- 
ally formed by branches from the anterior 
divisions of the second and third sacral 
nerves, all of the anterior divisions of the 
fourth and fifth sacral, and the coccygeal 
nerves. Branches are distributed to the 
coccygeus, levator ani, sphincter ani ex- 
ternus, the muscles of the urogenital region, 
to the external genitalia, bladder, rectum 
and vagina; to the integument about the 
anus, between the anus and the coccyx, to 
the scrotum and labium majus. Communi- 
cation is established with the perineal 
branch of the femoral cutaneus and the 
pelvic plexuses of the sympathetic. 

The posterior divisions of the lower two 
sacral and coccvgeal nerves unite in a 
loop formation to supply the skin over the 
coccyx. 

We have then an anatomical foundation 
whose make up allows of various patho- 
logical possibilities, in the production 
of symptoms referable to the coccygeal 
region. 

To injury from locally directed external 
forces little protection is offered by the 
overlying soft parts. From internal forces, 
injury is inevitable under certain condi- 
tions of malposition or fixed deformity, 
either to the coccyx or to the adjacent 
structures entering into the production of 
such forces. 

Contusion, strain, sprain, fracture dis- 
placement, and irritative phenomena of 
nerve elements are the common resultant 
possibilities of trauma. 

Morbid processes to which the compo- 
nent parts may be subject, other than 
trauma induced, make up a second group 

303 
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of possibilities and third, a group of symp- 
tom complexuses not arising in the coccyx, 
but referred to it by reason of the complex 
nerve environment. 

FRACTURES 

Fractures of the coccyx compared to 
many other fractures are not common, but 
injuries to the tip of the spine do occur 
sufficiently often so that the average practi- 
tioner on more than one occasion is con- 
fronted with them and their problems for 
treatment. 

Dislocations and displacements are in- 
cluded in this discussion as of equal impor- 
tance with fracture. Lewin 2 has stressed 
dislocation as the most important of these 
clinical disturbances. 

It is interesting to cite as a classical 
description the report of a case by Jobi 
Meekren 3 published in 1682. The patient, 
a woman, sat down suddenly on the closed 
seat of a toilet. Because of pain she could 
neither stand nor walk and was carried to 
bed. On the second day her pain became 
worse, Meekren was then called in con- 
sultation with her ordinary medical at- 
tendant. They suspected the trouble but 
she would not allow herself to be touched. 
During the following night her suffering 
became intolerable and the medical ad- 
visors were summoned early in the morn- 
ing. Reduction of a dislocated coccyx was 
accomplished per rectum and she was in- 
stantly relieved of her symptoms. 

Injury by external forces are usually 
direct in nature and of considerable vio- 
lence, such as sitting forcibly on small or 
narrow objects, such as a child’s block; 
kicks or blows received upon the tip of the 
spine; falls upon the buttocks, in the latter 
instance males are probably less susceptible 
to such trauma because of closer approxi- 
mation of tuberosities of the ischia. The 
coccyx is driven forward in such instances 
and if the force is sufficient, displacement 
or fracture result. Fracture is more likely 
in those of advanced age. 

It is conceivable that falls upon the con- 
tracted gluteal muscles, might result in 


injury by muscular pull upon the coccyx 
as well as by direct violence. Cyriax J has 
reported a case in an individual who made 
a sudden effort to save himself from falling. 
He also calls attention to the importance of 
minor displacements in coccygodynia. 

Injun,'' by Internal Forces. Pressure 
against the coccyx from within may be the 
cause of damage to this structure. Pressure 
of the descending head during labor may 
result in fracture or dislocation. McCusker 5 
comments on these injuries by saying they 
most often occur in patients with a history 
of previous injury to the tip of the spine, 
and that in healing the mobility was lost 
or that ankylosis occurred in a forward 
displaced attitude. Vermillion® reports 2 
such cases of fracture, neither of whom 
complained of very much pain and the only 
treatment needed was the rest in bed inci- 
dent to the confinement. He believes the 
severity of the symptoms does not depend 
upon the severity of the injury. 

Jolly" reports a case of fracture disloca- 
tion in a young primipara. It was reduced 
following a forceps delivery' with relief of 
the symptoms. Nine days later the lower 
segment of the coccyx was passed from the 
rectum. No further difficulty was experi- 
enced by r the patient. 

Gant 8 speaks of a case in which anterior 
displacement and ankylosis of the coccyx 
required excision before delivery could be 
effected. He also cites as possible causes of 
such injuries evacuation of enormous im- 
pacted fecal tumors or expulsion from the 
rectum of foreign bodies. 

TREATMENT 

In cases where displacement or fracture 
exists, and whether the former or the latter, 
is probably' more dependent upon the ana- 
tomical age of the coccyx, than upon the 
ty'pe of trauma received, the findings of 
deformity, preternatural mobility', and 
possibly crepitus will be present. Imme- 
diate reduction is ordinarily easy and is 
best carried out by' grasping the coccyx 
between the fore finger inserted in the 
rectum and the thumb over the posterior 
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surface. Anesthesia may be necessary. 
Splintage is practically impossible to ap- 
ply with any effectiveness. In some cases 
maintenance of the reduction is difficult. 
Bed rest is necessary, four weeks being 
sufficient in the average case. The possi- 
bility of the fracture being compounded 
internally should be borne in mind. Badly 
fractured and displaced cases are best 
treated by excision. Persistent pain may 
be the aftermath, particularly in those 
cases where bony repair fails to take place, 
or where marked deformity obtains. In 
this class of case extirpation is unquestion- 
ably indicated. According to Da Costa 9 
coccygodynia is seldom the result of frac- 
ture. The treatment of the less severe in- 
juries will be discussed in the second part 
of this paper. 

COCCYGODYNIA 

Coccygodynia means literally pain in the 
coccyx. It is characteristically a paroxys- 
mal aching or stabbing pain occurring 
spontaneously, and aggravated by any 
movement which brings into action the 
muscles attached to the coccyx, such as 
walking, sitting down or getting up from 
a chair, defecation and micturition. 

Nott 10 was the first to describe the con- 
dition, when in 1844 he reported a case of 
neuralgia of the coccyx, requiring extirpa- 
tion after all the articles in the materia 
medica had been exhausted. It is interest- 
ing to note that at operation he found the 
last segment of the coccyx to be carious and 
thinned out to a mere shell. Simpson 11 was 
the first to apply the term coccygodynia. 
In the first publication of his lectures he 
used the term coccyodynia. 12 

The condition was conceived originallv 

W 

to occur only in women, and was included 
in the nomenclature of Barnes 13 in his 
“Diseases of Women” in 1878. Jenks 14 
stressed the frequency in women and thus 
its relationship to pelvic disorders, espe- 
cially as a result of trauma to which the 
pelves of women alone are liable. He speaks 
of the analogy between coccygodynia, fis- 
sure of the anus, and vaginismus, in the 


latter two instances, irritation in the region 
of the muscle causes painful contraction 
and he was convinced that in some cases of 
coccygodynia, the pain was caused in the 
same way. 

The intervening and more recent text 
descriptions comment on the predominance 
in females, to which, in many instances 
have been added the adjectives neurotic or 
neurasthenic. Burnett 15 reviewed this de- 
scriptive attitude, but believe it to be 
grossly overrated. One must not lose sight 
however, of the possibility of this region 
being the outlet for manifestations of a 
functional disturbance. In coccygodynia 
a history of injur}- is the rule, rather than 
the exception, so that it becomes quite 
necessary to investigate such a history, in 
that proper evaluation of the trauma can 
be made on a physical basis. It is in this 
type of case that operation and removal of 
the coccyx has failed to cure the coccygo- 
dynia, and thus has rightfully placed a 
question mark after the indiscriminate 
application of this treatment. Hamill 10 re- 
ported such a case. He compares the pain 
to that of vaginismus, and believed that 
understanding not surgery was the best 
therapeutic approach. 

Drueck 17 stated coccygodynia was most 
apt to occur in women with a history of 
functional nervous disease, and believed 
the muscle spasm comparable to vaginis- 
mus, and was the result of a mental reflex 
rather than from real hyperesthesia of the 
parts. He advised prolonged applications 
of heat and attention to the mental atti- 
tude and emotional status. 

We have mentioned before, the possi- 
bility of coccygeal symptoms as part of a 
symptom complex of referred pain. This 
consideration is an extremely important- 
one in coccygodynia. Kleckner 18 has sug- 
gested the name pseudo-coccygodynia as 
more appropriate to this type of case and 
advised thorough investigation for anorec- 
tal pathology. He also cited utero-adnexal 
disease in women and pathology of the 
prostate seminal vesicals and urethra in 
men as other possibilities. Gant 8 has men- 
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tioned excruciating pain from ulceration 
of the rectum, resulting from pressure of 
the gut against the tip of a malformed and 
forward displaced coccyx. Perforation as 
well as ulceration may result. 

Disease of the coccyx itself, must be 
borne in mind, particularly tuberculosis. 
David 19 reported 2 cases and collected 
25 others from the literature. His conclu- 
sions were that trauma played no signifi- 
cant role, generalized tuberculosis was 
conspicuously absent. The onset was insidi- 
ous. Difficulty was experienced in locomo- 
tion but pain with defecation was absent. 
Sinuses were apt to form through the over- 
lying skin less often into the rectum. Treat- 
ment by excision gave a good prognosis. 

The author has removed the coccyx in 
2 cases, in which, while there was no evi- 
dence of an infectious process, there was 
marked atrophy and softening of the bone 
structure. The} r were both in middle aged 
persons, one male and one female. The on- 
set of symptoms in each instance followed 
real trauma. Both had received prolonged 
conservative treatment without profit. 
Both cases were cured by excision. One is 
inclined to wonder whether there may 
occur in the coccyx in certain cases a con- 
dition akin to traumatic osteoporosis. 

In the initial stage of tabes dorsalis, 
rectal crises may present the symptom 
picture of coccvgodynia. 

TREATMENT 

The first consideration is the proper 
evaluation from a careful histo^ and thor- 
ough examination, which includes good 
x-ray pictures of the sacrococcygeal region, 
the existence or non-existence of any factor 
or factors which might be expected to pro- 
duce such a symptom picture. 

The indications for treatment in cases of 
disease, and significant deformities of the 
coccyx have received comment. That proper 
attention to, and correction of, abnormali- 
ties existing in adjacent or related struc- 
tures has been discussed. That recognition 
of coccygodynia as a manifestation of func- 
tional nervous disease, has been stressed 


as important, so that therapy may be ap- 
plied to both ends of the spine in proper 
proportions. 

We have left then to consider, a group of 
cases in which the disturbance resides in 
the coccyx itself and the treatment there- 
fore is to be directed locally. These cases 
constitute the largest group, and they for 
the most part have symptoms resulting 
from trauma. The local findings are tender- 
ness and increased pain on pressure or at- 
tempted movements of the coccyx. There 
is no significant deformity or evidence of 
disease. 

In the more acute instances restriction 
of the activities which aggravate the pain 
must be enforced even to the point of rest 
in bed. This is of particular value in early 
cases. Attention to the bowels so as to 
avoid straining at stool must be observed. 
Tight strapping of the buttocks together, 
preferably as part of a low back strapping 
may afford some relief. 

The use of an inflated rubber ring, for all 
sitting activities is very helpful. The size 
of the ring is important. If the diameter is 
such that the gluteal muscles are put on a 
stretch, increased discomfort ma}- result. 
It should be considerablj 7 wider than the 
distance between the midpoint on each 
buttock. It should be inflated sufficiently 
so that the weight is borne entirely by the 
structures resting on the perimeter of the 
ring. Its particular advantage and useful- 
ness is obvious in thin individuals. The 
ring may be enclosed in a pillow cover for 
those using the ring in an office. Its use 
should be continued until after the dis- 
appearance of the symptoms. 

Prolonged applications of heat are im- 
portant. Hot sitz-baths, ma}^ be prescribed. 
Rectal irrigations are difficult for the pa- 
tient to use effectively at home. Local ele- 
vation of temperature by diathermj" is of 
value in most cases when used properly. 
Careful massage through the rectum is 
tolerated in some instances and is of real 
help. 

Injection of alcohol was advocated by 
Yeomans 20 on the basis that following 
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trauma contracture occurred in the dense 
surrounding tissues with nerve compres- 
sion. Ten to 20 minims of 80 per cent alco- 
hol was injected at the most tender spot, 
inserting one finger into the rectum to 
avoid puncture of that structure. Usually 
several injections were made. Kleckner 18 
advocated quinine and urea hydrochloride 
as an agent for injections. Excision is not 
indicated as an immediate form of treat- 
ment in this type of case. 

SUMMARY 

The anatomy of the coccyx is reviewed, 
and considered from the standpoint of in- 
jury and as the site of coccygodynia. Frac- 
tures and dislocations, both from external 
and internal forces are discussed with their 
treatment. 

Comments are made upon the various 
etiological possibilities of coccygodynia. 
Those cases resulting from trauma are con- 
sidered most important and the treatment 
outlined in some detail. 
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T HERE is no doubt that in the last 
twenty-five years the incidence as 
well as the seriousness of injuries is 
increasing tremendously. The impact of the 
forces are greater, possibly due to our 
greater speed in industry and travel. It 
is for this reason that fractures take such 
an important place in surgery to-day. 

Fracture of the ribs may be the only 
injury sustained by an individual or it may 
be only a small part of the injuries sus- 
tained because of the usual multiplicity 
of injuries seen following automobile and 
industrial accidents. Where the rib fracture 
is the only injury and barring complica- 
tions, then we are dealing with a so-called 
minor surgical condition or one that may 
be treated by office procedure. 

ANATOMY 

Briefly in review each rib has a posterior 
or vertebral extremity and an anterior or 
sternal extremity, the posterior extremity 
consists of a head, neck and tubercle. This 
is followed by a shaft, which is thin and flat 
with external and internal surfaces. The 
internal surface is marked by a ridge which 
commences at the lower extremity of the 
head. Between this ridge and the lower 
border of the rib is the costal groove for 
the intercostal vessels and nerve. The ribs 
consist of highly^ vascular cancellous tissue 
encased in a thin Ia} r er of compact bone. 
At the anterior end of the ribs the costal 
cartilages attach and join the upper seven 
ribs to the sternum. The eighth, ninth, and 
tenth articulate with the lower border of 
the cartilage above; the eleventh and 
twelfth ribs have no anterior attachment. 
The ribs are palpable excepting in very 
stout persons. They are very elastic and 
this elasticity is enhanced by the attach- 


ment of the costal cartilages. The first and 
second ribs are well protected by the clavi- 
cle. Likewise the eleventh and twelfth ribs 
are rarefy if ever fractured because these 
two ribs, not being attached anteriorly, 
move away with any force which may be 
applied to them. 

Fracture of the ribs by trauma seldom 
occurs in children with the exception of 
forces which actually crush the chest 
severely, well be 3 r ond the wide elastic 
limit of these young ribs and cartilages. 
Violent muscular spasm as occasionally 
seen in pertussis has at times fractured 
one or both first ribs. Most cases occur in 
middle life, about forty years of age, where 
the individual is most active and more 
exposed to injury. For this same reason 
the male predominates over the female by 
4 to i. 

Direct violence from falls and blows, in 
which case the fracture is usualfy located 
at the point of contact of the force, is the 
most common exciting factor. Indirect 
violence as by compression usualfy allows 
the fracture or fractures to occur at the 
weakest point of the rib, just in front of the 
angle of the rib. I have seen a case in which 
the amorous embrace of a husky lover com- 
pressed the chest violently enough to frac- 
ture three ribs. Muscular violence is a more 
common cause of fractured rib than usualfy 
thought. It is commonly reported in tuber- 
culosis resulting from violent coughing. 
There are over 66 cases in the literature of 
this type. Any rib may be broken by mus- 
cular violence and it occurs in multiple ribs 
and there are cases of bilateral occurrences. 
Muscular violence sufficient to cause frac- 
ture of the ribs has occurred in parturition, 
vomiting, sneezing, straining at stool and 
lifting heavy objects. Usualfy fracture of 
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the ribs following this trauma is a linear 
fracture without displacement and not 
easily seen on an x-ray picture. The case is 
treated as a “dry” pleurisy especially 
when the fracture occurs from coughing, 
as in a "tuberculous patient. Sometime later 
the patient is radiographed again to note 
the condition of the lung process when the 
roentgenologist notes a definite callus at 
the site of the previous pain, more readily 
visible than the minute linear fracture 
easily missed in the earlier plate. 

Fractures may be partial or complete. 
Most partial fractures occur by muscular 
spasm either in children or adults. If the 
muscular spasm is very violent complete 
fracture occurs and at times even displace- 
ment. All other forces direct or indirect 
cause complete fractures. Fractures may 
be single or multiple involving many ribs 
or more than one fracture in a single rib. 
Crushing injuries not invariably cause 
bilateral, multiple fractures. 

The first, second, eleventh and twelfth 
ribs are rarely fractured; but in the first 
and second, most of these have occurred by 
muscular violence as a result of coughing. 
In the third and tenth ribs the involvement 
is usually at points from the midaxillary 
line forward, where the ribs are most ex- 
posed to direct blows. In compression the 
bending of the ribs occurs to the breaking 
point usually the weakest point or just in 
front of the angle of the rib. Displacement 
occurs depending on the length of time that 
the force is applied so that we get over- 
■ riding of the fracture ends or vertical dis- 
placement of the fragments. By the fact 
that the ribs are protected by the inter- 
costal muscles and that the periostium 
may not be broken on both the anterior 
and posterior surfaces of the ribs, displace- 
ment is not great. 

As in all other fractures, so in fractures 
of the ribs compounding may occur, either 
through the skin or through the parietal 
pleura. Compounding through the skin is 
not often encountered, but compounding 
through the parietal pleura or into the lung 
is more common. Compounding through 


the skin occurs when the impacting object 
is sharp enough to lacerate the skin. Com- 
pounding inward occurs by the force of the 
impact continuing long enough to actually 
push the fractured end of the rib into the 
parietal pleura and into the lung. 

The complications that may arise from 
fracture of the ribs are often very serious 
and may easily lead to death. They may 
be listed as follows: 

1. Pneumothorax, simple or valvular 
type causing tension pneumothorax; 

2. Hemopneumothorax; 

3. Subcutaneous emphysema; 

4. Mediastinal emphysema; 

5. Paralytic ileus; 

6. Lung abscess; 

7. Intercostal nerve and blood vessel 
injury; 

8. Hemoptysis; 

9. Pneumonia. 

The symptomotology of rib fractures 
usually leads to the diagnosis. A history 
of trauma is always given unless the pa- 
tient is unconscious. He tells you that he 
fell against some object hitting his chest 
against the object, or that his chest was 
crushed, or a history of severe cough, 
sneeze or hearty laugh may be given. Im- 
mediately following these traumas the 
patient experiences severe pain in the chest 
or calls it a stitch in the side. The pain is 
severe, lancinating and definitely increased 
by deep breathing. The patient very often 
holds the injured side with his hands and 
bends his body toward that side. At times 
he points to the one localized area of 
tenderness. 

In order to examine the chest to de- 
termine the location and number of ribs 
fractured, palpation is of greatest aid. A 
localized area of tenderness with or without 
crepitus usually points to the site of frac- 
ture or fractures. An excellent way to elicit 
this is to put pressure on the chest wall with 
one hand anteriorly and one hand poste- 
riorly. The patient will usually point to the 
point of greatest pain. 

In the fracture resulting from muscular 
violence, after coughing, sneezing, laugh- 
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ing, etc., pain occurs very suddenly during easily determine if it is progressive or 
these acts and is manifested b}' a sudden localized. 

onset of severe pain, and since this type of Paralytic ileus as a symptom comes on 
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Fig. 1. Adhesive beyond mid line anteriorly 
and posteriorly. 

fracture often occurs in cases of tubercu- 
losis, the inference is that the patient de- 
veloped a pleurisy which would account 
for the same type of pain. 

T he symptoms and signs associated with 
the complications of rib fractures are usu- 
ally easily picked up on examination. The 
degree of surgical shock is great, this alone 
makes one suspect that a complication has 
occurred. Hemoptysis occurs when the lung 
has been injured by the blow or by a pierc- 
ing rib. However, it is not uncommon to 
discover a tuberculous lesion which may 
have been quiesent until the injury and 
trauma to the chest %vall without laceration 
of the lung cause hemoptysis due to the 
diseased lung. Hemothorax, pneumothorax 
and hemopneumothorax in addition to the 
marked shock show severe dyspnea as well 
as the physical signs that go with these con- 
ditions. Subcutaneous emphysema can 
easily be felt and by observation one can 



Fig. 2. Adhesive completely encircling chest. 


usually 7 after twenty-four hours and one 
must suspect an intra-abdominal associ- 
ated injury when this occurs. There are, 
however, a few cases in which this com- 
plication was so severe that it led to death 
and yet at autopsy 7 no other lesion than 
fractured ribs could be found. 

After the clinical diagnosis is made, an 
x-rav picture is necessary to confirm the 
condition as well as to add some informa- 
tion as to the chest contents. However, it 
must be remembered that not infrequently 
roentgenogram of the chest fails to bring 
out the fracture. This is unfortunate as 
there are many compensation insurance 
companies who feel that every 7 fractured 
rib so diagnosed clinically should be con- 
firmed by r x-ray findings. 

In fractures of the first ribs unilateral or 
bilateral the fracture is most often picked 
up three to four weeks after its occurrence 
because at this time enough callus has 
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been thrown out to show the point of 
fracture. 

The differential diagnosis rests between 
a dry pleurisy with its agonizing pain on 
inspiration and expiration. The history of 
trauma and eliciting crepitus clinches the 
diagnosis. In pleurisy there is usually no 
localized tenderness on palpation or by 
applying pressure to the chest. 

Having once made the diagnosis the 
patient is very anxious for quick reiiel 
from his severe pain or “stitch” in the side. 
The treatment barring complications is 
usually ambulatory. Immobilization of the 
chest wall is attempted to limit the free ex- 
cursion during inspiration and expiration. 
This is best accomplished by strapping the 
chest over its lower half. When properly 
applied, relief is almost instantaneous. The 
immobilization is left on for two weeks. 
The patient is usually comfortable and 
often, if his work is not too hard, may 
continue to work. At the end of two weeks 
the strapping is removed and usually all 
pain is gone but localized tenderness per- 
sists. The rib is not completely healed yet 
but there is some callus present as seen in 
the x-ray film. The chest is restrapped and 
this is left on for another two weeks. Now 
all immobilization may be removed. Callus 
is usually well formed and healing almost 
complete, although slight tenderness may 
persist. The patient has a slight amount of 
pain, usually lasting for a short period of 
time. Emphysema or hemoptysis are not 
contraindications to immobilization nor 
is pneumothorax. However, these symp- 
toms require bed rest in addition to the 
immobilization. 

The methods of immobilization of the 
chest are as follows: 

1. Strapping with adhesive beginning 
at the lower costal margin and completely 
encircling the chest. The plaster is most 
often only applied from 2 inches beyond the 
midline posteriorly to 2 inches beyond 
the midline anteriorly on the affected side. 

To apply the adhesive a hairy chest 
should be shaved. The patient extends the 
arm on the aflected side and supports him- 


self against the wall. The adhesive is ap- 
plied in deep expirations, usually using 
three strips of adhesive 2 inches wide begin- 



Fig. 3. Sam Browne plaster. 


ning at the lower costal margin and going 
upwards on the chest. 

2. Another excellent method is by the 
use of plaster-of-Paris and making a Sam 
Browne belt. Plaster strips 4 inches wide 
girdle the lower chest and are applied in 
expiration. An extension plaster strip is run 
over the shoulder, going from the girdle of 
plaster anteriorly over the shoulder to the 
girdle of plaster posteriorly. This immo- 
bilization is left in place for four weeks and 
then removed. 

Sedatives may be necessary and if there 
is a cough, codein sulphate grain *4 every 
three to four hours, acts well. 

The treatment of the complications usu- 
ally require bed or hospitalization and 
therefore beyond the scope of this paper. 

SUMMARY 

The first and second ribs, although well 
protected, do sustain fractures by indirect 
violence, usually muscular. In children. 
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fracture of the ribs is rare, except for 
severe crushing injury. It may be a serious 
injury with many complications, and 
even lead to death. Immobilization by any 
one of the three means described, is the 
treatment of choice. 
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G ANGLION is one of the troublesome 
lesions met in a minor surgical prac- 
tice. Historically, it has been known 
since the time of Hippocrates, who is said 
to have referred to ganglion as “mucoid 
flesh.” From that time until the eighteen 
hundreds very little was written on the 
subject. Between 1847 and 1893 various 
hypotheses were presented. Retention cysts 
arising from the subsynovial membrane, 
crypts and follicles were classified as 
“mucinous tumors.” Ganglia were also 
referred to as synovial dermoids and serous 
cysts. Others considered them of neoplastic 
origin. Vogt, 1 in 1881, suggested that they 
arose from bursa. In the latter part of the 
nineteenth century Ledderhose advanced 
the theory that they arose by cystic 
degeneration from the connective tissue 
around a joint or a tendon sheath. In 1928, 
Carp and Stout 2 made a review of the 
literature and careful microscopic studies, 
concluding that a ganglion was produced 
by the mucinous degeneration of connec- 
tive tissue in or attached to capsules of 
joints or tendon sheaths. In 1932, King, 3 of 
the University of Melbourne, suggested a 
theory of proliferation of connective tissue 
with the accumulation of excessive extra- 
cellular secretion of mucinous material and 
the formation of cavity. He concluded that 
the process is not primarily a degeneration 
of cellular structures but is a secretion with 
the formation of a pseudo joint cavity in 
specialized connective tissue. 

A ganglion may be defined as a cystic 
benign tumor, filled with a mucoid material 
usually surrounded by a thin wall and 
occurring in the region of the capsule and 
connective tissue of joints and tendon 


sheaths. In accordance with other writers, 
we find a greater occurrence of the tumor 
mass in the second, third and fourth dec- 
ades of life, the majority of patients 
being of slight build. The reason for this 
has never been explained fully. It is also 
evident that there is a sharp decline of the 
incidence after the fourth decade of life 
and that such cysts are of comparative 
rarity in old age. The fact that the greatest 
number of cases occur in early active life, 
when trauma is most likely, may have a 
definite bearing on the cause. In our series 
of 50 cases, 19 patients definitely gave 
trauma as the cause; 29 were unable to 
name any specific etiologic agent. Only 
2 were certain that trauma had not 
occurred. The majority of cases listing 
trauma state that it is associated with a 
twisting motion. Such an example is well 
illustrated in the case of a seventeen year 
old boy who developed a typical ganglion of 
the dorsum of the wrist following repeated 
lifting of heav} 7 milk cans from a loading 
platform into a truck. A girl of twenty-one 
years had a ganglion of the same type due 
to a strain from playing tennis. Another 
gave the cause as the repeated lifting of 
heavy ledgers. The wringing out of wet 
clothes was given by several housewives as 
the probable cause. The pressure of the 
knee against a machine while pushing 
down a lever with the foot was the cause of 
a ganglion on the lateral aspect of the knee. 
A ganglion developed on the dorsum of the 
foot following the painful trauma of kicking 
a chair. Another occurred on the flexor 
surface of the fifth finger from bowling. A 
street car employee had his hand jammed 
between a plank and a piece of steel; ten 
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days later a swelling appeared at the base 
of the thumb on the flexor surface. From 
these examples it may be assumed that 
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Fig. i. Ganglion of dorsum of foot which developed 
after a truck wheel had passed over the patient's 
foot. Cure followed excision. 

trauma plays a part in the etiology of 
ganglia (Fig. i). It is likewise true that 
strains and traumata occur to the tendon 
sheaths and joints without the formation 
of ganglia. 

King believes that there is also a con- 
stitutional factor which plays an important 
role, for the ganglion is sometimes seen to 
regress as the general condition of the 
patient changes, without traumatic rupture 
of the mass. 

PATHOLOGY 

Because of the apparent inefficiency of 
the treatment of ganglia we have been 
prompted to reexamine the pathology of 
this lesion. It is the hope that a clearer 
understanding of the mechanism of the 
production of these lesions may lead to 
improved methods of therapy. 

On gross examination the excised ganglia 
have, in our experience, varied in size from 
a tiny globule, 0.5 cm. in diameter, to a 
mass which measured 6 by 3 by 2.5 cm. 
They may be solid, or show varying degrees 


of C3 7 st formation. If multiloculated, the 
loculi may be of approximately the same 
size or there may be one large and several 
smaller ones. The contents are usually 
colorless. The consistency varies; rarely it 
may be fluid but more commonly it has the 
viscosity of glairy mucus. 

For some years it has been the teaching 
of one of us that ganglia arise from de- 
generations of mesoblastic tissue with the 
formation first of solid masses which gradu- 
ally become c} r stic. This process of evolu- 
tion has the support of King 3 who has 
recently presented a paper in which he 
divides the development of ganglia into 
three stages. We present photomicrographs 
which depict his classification (Figs. 2, 3 
and 4). His idea is that a metaplasia occurs 
in the specialized connective tissue around 
joints and tendon sheaths. Spheroidal cells 
develop in scattered closely packed* 
groups. These cells are seen to possess a 
vacuolated protoplasm and a central round 
nucleus. Around the periphery of the 
grouped spheroidal cells, there is a gradual 
change into spindle cells. As the droplets 
accumulate in the vacuolated spheroidal 
cells, this secretion is discharged into the 
tissues between them (stage 1). The process 
continues until the extracellular collection 
of the secretion separates the cells more 
widely. Finally enough of the mucinous 
material has been secreted to fill a large 
portion between the cells and now has the 
appearance of a small cavity (stage n). 

Numerous groups of spheroidal cells 
carty on this process until there are 
multiple cystic formations. These gradually 
merge with each other due to atrophy of 
the intercj^stic septa, giving rise to larger 
spaces. As the process ceases, the cells 
become less spheroidal in appearance and 
finally return to their original spindle shape 
(stage hi). In all these developmental 
stages of the cyst there are always asso- 
ciated a number of smaller cysts and a few 
scattered nests of spheroidal cells in close 
proximity. 

It must be confessed that one of the 
senior pathologists, on reviewing our sec- 
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tions, stated that it took some imagination number, and the reticulum, shown by 
to follow the transition between stage n Laidlow’s silver stain, 5 persists until com- 
and stage iii. He tersely remarked that plete cyst formation. There is evidence of 
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Fig. 2. Ganglion removed from over flexor tendon 
sheath in hand, at metacarpophalangeal joint; 
pathologically classed as stage i or very early 
ganglion (King’s classification). It shows one 
area of early cyst formation (i) and numerous in- 
volved nerves (2) at the periphery. 

“imagination is a bad thing for a patholo- 
gist to have.” The coalesence of the small 
cysts to form larger ones is apparently 
definite, however (Fig. 5). 

By the use of differential staining, 
several points of both clinical and path- 
ological interest have arisen in this study. 
It has generally been believed by previous 
writers 2 that ganglia have a mucinous 
content, and indeed it does give some of the 
chemical reactions of this ill-defined group 
of glycoproteins. However, by the use of 
Mayer’s mucicarmin stain, we have been 
able to show that the contents of ganglia 
are probably myxoid rather than mucinous. 
This differentiation becomes of importance 
when it is viewed in the light of King’s 
theory that the content of ganglia is a 
secretion rather than a degeneration. We 
are prone to question this since, with the 
exception of the eye, there are but few 
places in the body where myxoid tissue 
occurs as a secretion. Thus in summary the 
writers view the process as a specific 
degeneration of the collagen fibres, as is 
shown by Mallory’s phosphotungstic acid 
stain. 4 The elastica are diminished in 


Fig. 3. Ganglion removed from extensor tendon 
sheath at wrist; pathologically classed as stage 
11 or moderately well developed ganglion 
(King’s classification). 

hyaline change around the areas under- 
going myxoid degeneration. Whether these 
two processes are going on concurrently or 
whether the mj-xoid tissue arises in the 



Fig. 4. Ganglion removed from the extensor tendon 
sheath at the wrist; pathologically classed as stage 
iii or fully developed ganglion (King’s classifica- 
tion). There were several areas at the periphery 
which showed early degenerative change. 

hyalinized areas is not clear. Ziehl-Neelsen- 
Gabbet stain 6 for tubercle bacilli gave no in- 
dication of the presence of these organisms. 

All three of our cases which were classed 
as early (stage 1) gave definite evidence of 
chronic inflammation. This was shown by 
round cell infiltration (Fig. 6) and in one 
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section by an occasional polymorpho- It may occur in other connective tissues, 
nuclear leucocyte. Marked perivascular In this group of cases are 3 in which the 
fibrosis was seen in these sections. It is ganglion had no connection with either 



Fig. 5. Photomicrograph showing coalescence of 
small cysts to form larger ones (same case as 
Fig. 2). 


Fig. 6. Early ganglion showing fibrosis of the 
vessels (1), round cell infiltration (2) and de- 
generation of an involved nerve (3). 


noteworthy that in that late ganglia (stage 
in) there was almost no chronic inflamma- 
tion and in general there was less fibrosis in 
the walls of the vessels. Several of our sec- 
tions contained portions of nerve tissue. In 
every case it showed degenerative change. 
It is probable that this may have accounted 
for the pain noted by these patients. 

Most important clinically was the ob- 
servation that in all save the very early 
cases there was noted degeneration at the 
periphery of the cysts. This was best 
demonstrated by the mucicarmin stain. At 
the outer margins, localized areas which 
had taken a pinkish stain could be seen. 
These were surrounded by apparently 
normal tissue. Such areas conveyed the 
impression that portions of degenerating 
tissue had been left behind in the excision 
of the ganglion. It is probable that these 
areas not excised may account for the 
reappearance of ganglia following excision. 
They suggest the necessity of a complete 
and fairly wide excision if recurrence is to 
be avoided. 

In discussing the patholog}^ of ganglion 
another observation should be pointed out. 
The degeneration of connective tissue to 
form ganglia is not found only in connec- 
tion with joint tissue and tendon sheaths. 


joint or tendon. Two of them appeared on 
the dorsum of the distal phalanx of the 
thumb and one involved the peroneal 
nerve (Fig. 7). 

SYMPTOMS 

The most prominent symptom is the 
presence of a mass. This is probably because 
the most frequent site of ganglion is the 
dorsum of the wrist and other extensor 
surfaces. The swellings may be uniform in 
size or ma}^ consist of a multilocular mass. 
Occasionally there may be a decrease in 
size, later followed by enlargement. Cysts 
such as are found on the palm of the hand 
are not evident on the surface. 

Pain is variable. This may be described, 
when present, as usually dull in character, 
more or less persistent and most marked 
upon motion of the neighboring joint 
and tendons. Ganglia occurring on the 
flexor sheaths over the metacarpopha- 
langeal joints are painful when pressed 
upon by a hard object (Fig. 8). Weakness 
of the wrist, finger and toe ma} r be a com- 
plaint, when ganglia are present. 

Depending on its content, the ganglion 
may be tense and firm to palpation or soft 
and fluctuant. It may be bony hard when 
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the wall is thick and the contents a semi- 
solid gel. Others may be fluctuant, espe- 
cially when multilocular. They are usually 



Fig. 7. Ganglion of dorsum of distal phalanx of thumb 
developing in connective tissue which lias no rela- 
tion joint or tendon sheath. 

attached to the deeper underlying struc- 
tures and may be felt to move on motion 
of the neighboring joint or with the in- 
volved tendon sheath. 

TREATMENT 

The indications for treatment of ganglia 
are three in number: (1) the desire of the 
patient to remove the unsightly mass 
produced by the ganglion, (2) the relief of 
the feeling of weakness of the part often 
noted when a ganglion is present, and 
(3) relief of the pain or soreness which 
frequently accompanies the presence of 
ganglion. 

Three methods have been used in our 
hands in treating ganglion; they are rup- 
ture, aspiration and excision. 

Rupture. Rupture with dispersion of 
the contents of the ganglion has been 
regarded as the most conservative method 
of treatment. The rupture is accomplished 
by striking the ganglion sharply with a 
heavy object, usually a book. This method 
is applicable only to ganglia which may be 
made prominent, such as those on the 
dorsum of the wrist (Figs. 9 and 10). No 
anesthesia is required. After the ganglion is 


ruptured the area is massaged so that the 
gelatinous contents may be dispersed and 
absorbed in the surrounding subcutaneous 





Fig. 8. Ganglion of the flexor tendon sheath in the 
hand. Small circles represent most frequent sites 
of these lesions. Excision is the only method of 
treatment. 

tissues. We have carried out this form of 
treatment with the knowledge that recur- 
rence may take place, but since a cure is 
obtainable by simple rupture in at least 
one-half of the cases, it seemed this con- 
servative treatment was worth at least one 
trial. Our experience with 32 cases showed 
a permanent cure without recurrence in 16, 
or 50 per cent. In 16 cases recurrence took 
place, making the failure percentage equal 
to cure percentage by this method of treat- 
ment. In xo other cases we were unable 
to produce rupture and excision was 
performed. 

Aspiration. The treatment by aspira- 
tion of the ganglion contents has been 
disappointing (Fig. 11). In many cases the 
contents of the ganglion is of such a firm 
jelly-like consistency that aspiration has 
been unsuccessful. In other cases the 
multilocular character of the ganglion has 
made it difficult to be certain that the con- 
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tents were entirely evacuated even though Excision. The most successful method 
some of the gelatinous material could be of treatment in our hands has been careful 
removed. We have avoided the injection of dissection and excision of the ganglion. 



Fig. q. Ganglion of dorsum of the wrist showing 
ganglion made prominent by flexion of the 
wrist in preparation for rupture and disperse- 
ment. 

irritants as has been recommended by some 
writers because of the uncertainty of the 
injection. Seven cases have been treated 
by simple aspiration under local anesthesia 



Fig. If. Large ganglion of palmar surface of finger 
treated unsuccessfully by aspiration with later 
excision and cure. 


and of these only one case was permanently 
cured. For this reason we have discontinued 
this form of treatment. 



Fig. 10. Ganglion of palmar surface of wrist. 

Ganglia in this location cannot be treated by 

rupture. 

Whenever possible, a tourniquet is used to 
produce a bloodless field. This insures a 
more rapid and accurate dissection. The 
operation may be performed under local 
infiltration anesthesia of i per cent procam 
hydrochloride. With strict aseptic precau- 
tions and retraction to keep the sides of the 
wound on tension, the ganglion is separated 
from the surrounding tissue by blunt and 
sharp dissection. At its base it is wise to 
excise a fairly generous amount of the 
surrounding tissue. This we feel is the best 
insurance against recurrence. 

If the capsule of the joint or a tendon 
sheath is opened, it js carefully closed with 
interrupted sutures of fine catgut or silk. 
After the closure of any dead space in the 
same manner, the skin is sutured with a 
vertical mattress stitch of black silk 
thread. A firm compression bandage is 
applied and the part splinted when possible. 
The patient is ambulator} 7 throughout his 
treatment. With this type of therapy we 
operated upon 18 patients with complete 
removal and cure of 15, or 83.3 per cent. 
There was a recurrence in 3 cases, or 16.7 
per cent. Of the recurrences 2 were 
cured by subsequent rupture, one by 
excision. 
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SUMMARY 

1. A study of ganglia is presented with 
the review of 50 personally treated cases. 
We are inclined to the belief that trauma is 
a definite etiologic agent. 

2. From a pathological study we have 
been able to confirm King’s idea that these 
masses appear first as a solid tumor mass 
with later formation of small cysts which 
progress to the formation of larger cysts by 
the disappearance of the intercystic septa. 


ANALYSIS or CASES 


Age in Years 

Male 

| 

. Female 

Total 

1 1-20 

7 

1 

8 

t 

1 5 

21-30 

s 

13 

21 

3i”40 

3 

3 

6 

41-50 

2 

2 

4 

51-60 

0 

1 

1 

61-70 

2 

1 

3 

1 

22 

2 S 

50 


ANATOMICAL LOCATION OF GANGLIA 


Dorsum of wrist 29 

Palmar surface of finger 8 

Flexor surface of wrist 3 

Dorsum of foot 2 

Dorsum of finger 2 

Dorsum of toe 2 

Lateral aspect of knee 3 

Popliteal space 1 


3. Various staining methods have led us 
to believe that the contents of ganglia are 
myxoid rather than mucinous and therefore 


ANALYSIS OF TREATMENT 


Method 

Cases 

Cures 

Per 

Cent 

Recur-* 

rences 

Per 

Cent 

Rupture 

32 

16 

50 

I 

16 

50 

Aspiration 

7 

1 

14-3 

6 

85.7 

Excision 

18 

15 

83.3 

3 

16.7 


the process is one of degeneration of col- 
lagen fibres rather than a secretion of con- 
nective tissue cells as suggested by King. 

4. Recurrence of ganglion following rup- 
ture or excision probably takes place due 
to a continuation of the degenerative 
process in tissues adjacent to the original 
ganglion. 

5. By simple rupture and dispersion, a 
permanent cure can be expected in about 
50 per cent of cases. By excision a cure can 
be expected in about 85 per cent of cases. 
Best results are obtained by a fairly wide 
excision of the tissues surrounding the 
ganglion in order to be sure that all the 
tissue undergoing myxoid degeneration be 
removed. 
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F ROM a study of the many excellent 
articles that have been published on 
CoIIes’s fracture, it may be concluded 
that its treatment is well understood. 
There also seems to be little doubt that 
the principles underlying reduction are 
appreciated and that the pitfalls of treat- 
ment are well in mind. Yet, in spite of this 
general knowledge of the handling of the 
fracture, the results, on the whole, are far 
from satisfactory, especially in elderly 
cases. 

In the experience of this Clinic, a CoIIes’s 
fracture is often seen that has not been 
completely reduced. In view of this tend- 
ency toward imperfect reduction, further 
emphasis must be placed upon proper 
handling of the fracture, to obtain full re- 
duction, not partial reduction, of the 
deformity. 

In the first place, this fracture should 
be reduced promptly. Since it is a fracture 
near a joint, it should be reduced com- 
pletely. If deformity persists near joints, 
chronic changes soon appear. Older people 
often develop arthritic changes following 
a fracture, but in the presence of persisting 
deformity these changes with the resultant 
loss of function become greatly exaggerated. 

In the ordinary CoIIes’s fracture there 
is the well known silver-fork deformity. 
The lower radial fragment is displaced 
backward and also toward the radial side. 
In older patients the fragment is often 
comminuted. In some cases the tip of the 
ulna is broken off by the pull of the carpal 
ligament. If the ulnar tip is not fractured, 
then in any case the ulnar ligament is 
torn. For this reason, a point of tenderness 
often persists on the outer side of the wrist 
where reattachment of the ligaments is 
taking place, and such tenderness may be 


present long after a well reduced fracture 
has healed. 

The opinion is sometimes expressed that 
the fragments in a CoIIes’s fracture are 
“impacted.” It is to be noted, however, 
that there is no stability or fixation of the 
fragments. Within a week after the fracture 
the fragments loosen in the normal healing 
process. 

There are other complicated forms of 
CoIIes’s fracture where displacement is 
considerably more severe, as in the T frac- 
ture into the joint. In such cases the frag- 
ments may separate as much as % of an 
inch. Such complications are important 
when it comes to reduction measures. 

In children the CoIIes’s fracture is repre- 
sented as a separation of the lower radial 
epiphysis with displacement backward. 

Successful reduction of this fracture de- 
pends to a great extent upon an under- 
standing of the anterior palmar tilt of the 
lower end of the radius. The axis of the 
plane of the wrist joint is about 15 t0 
20 degrees from the longitudinal axis of 
the radius. This change in plane is due 
to the curve of the radius and to the tilt of 
the joint surface. Oftentimes when the 
x-ray study of the fracture is made, the dis- 
placement of the lower radial fragment is 
seen to be very slight, that is, only a frac- 
tion of an inch, but the deformity in the 
angle of the joint may be a full 50 degrees. 
Thus, it is essential to appreciate the angle 
of deformity in a fracture near the wrist 
joint that has apparently only slight 
displacement. 

One of the greatest errors made in han- 
dling CoIIes’s fracture is that reduction is 
seldom sufficiently complete to restore the 
anterior tilt of the radial end. The ortho- 
pedic surgeon, the general surgeon, or the 


* From the MacAusland Orthopedic Clinic, Boston. 
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general practitioner pulls the wrist down 
by some particular method and considers 
reduction to be complete. It may, in fact, be 



Fig. i. Roentgenogram showing an incompletely 
reduced fracture with a 30 degree deformity. 


close to perfect, even to within 10 degrees, 
and there is no backward displacement, but 
the end of the distal fragment is directly 
in line with a straight line along the radius. 



Fig. 2. Roentgenogram showing a Colics’ s fracture 
with typical backward displacement and avulsion 
of the tip of the ulna. 


The wrist joint following such partial re- 
duction is weak, and symptoms tend to be 
prolonged (Fig. 1). 

Attention must also be given in reduc- 
tion to correcting radial displacement. 
Should the whole wrist be left displaced 
toward the thumb side, readjustment of 
the joint later will take much longer and 
prolong the symptoms. 


Reduction also must be accomplished 
early before any absorptive changes have 
taken place. If treatment is delayed, the 



Fig. 3. Roentgenogram showing reduction of the 
Colles’s fracture (Fig. 2) with restoration of the 
proper anterior tilt of the radial joint surface. 

deformity becomes fixed and when an 
attempt is made to tilt the upper fragment 
back into position, the ends of the frag- 
ments will not fit together. 

Reduction may be carried out under 
general or local anesthesia. Local anes- 
thesia is entirely satisfactory if properly 
used. Not only the radial fracture cavity, 
but also the torn ulnar ligaments must be 
anesthetized, whether or not there is a 
fracture into the ulnar area. Otherwise, 
anesthesia will not be complete. Nerve 
block anesthesia of the brachial plexus is 
also very satisfactory. 

The following maneuvers are carried out 
in reducing a CoIIes’ fracture. (1) As in all 
fractures, the deformity is increased by 
pulling the wrist back, and the fragments 
are loosened; (2) the lower end of the 
radius is forced toward the ulnar side; and 
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(3) the radial fragment is pushed forward 
into position, letting the wrist fall into 
flexion. The wrist should never he jammed 
down in reducing the fracture; rather the 
operator, using his thumb on the lower 
end of the radius, can push it forward, giv- 
ing that extra little push to bring the joint 
surface facing 15 to 20 degrees toward the 
palmar side. It is not sufficient simply to 
force wrist flexion to accomplish this third 
maneuver. Extra force must be used, and 
it is often the omission of this final push 
that causes an imperfect reduction (Figs. 2 
and 3). 

In the reduction of a fracture of the T 
type, attention is first directed to the cor- 
rection of the main displacement. The 
wrist is pulled back to increase the deform- 
ity. When it has been well increased, the 
radial fragments are pushed together and 
then held tightly, and arc brought forward 
in one mass. Usually these fractures arc 
reduced without preventing spreading of 
the radial fragments, because so often the 
displacement appears to be slight. It is 
very important, however, to make sure 
that no separation exists between the frag- 
ments. If the main fractured surface is 
forced forward without holding the frag- 
ments together, the t fracture is under 
tension and the fragments spread. A spread 
joint means a damaged joint. 

The treatment of the displacement of 
the lower radial epiphysis in the child is 
exactly the same as the treatment of the 
ordinary Colies’s fracture in the adult. In 
these cases there is the danger of damaging 
the epiphyseal plate, which will interfere 
with growth. There is no way of controlling 
this danger except by perfect reduction. 

In any fracture that is difficult to reduce, 
as for instance a fracture that is from two 
to four weeks old, a Thomas wrench may 
be used to help in breaking the fragments 
loose from callus and reducing them. 

When the fracture has been reduced, the 
patient or nurse may hold it, without dan- 
ger of redisplacement, while the plaster 
splint is being applied. Plaster-of-Paris 


strips, reinforced at the wrist and non- 
padded, make a most satisfactory form of 
support. There are many types of splints 
on the market that may be used to fix the 
wrist, but in general they arc not satis- 
factory. When a plaster casing is used, it 
is possible to mold the proper curve of the 
wrist. Care must be taken, if there is a 
great deal of swelling, to tighten the plaster 
easing as the swelling subsides. If this is 
not done, the wrist becomes loose in the 
plaster casing. An x-ray picture is taken a 
week to ten days after reduction. 

The wrist is left in the plaster splint 
until union is pretty solid; a period of one 
month to five weeks is usually required. 
Meantime, the fingers arc free for motion 
and massage may be used if swelling 
persists. 

Colics’s fracture is a simple fracture to 
reduce and there is little excuse for a poor 
result. There is no fracture that will give 
better results when completely reduced. 

SUMMARY 

The numerous unsatisfactory results of 
the handling of CoIIes’s fracture, despite 
the general understanding of its treatment, 
leads the writer to direct attention to this 
fracture. 

Imperfect reduction, due to the failure to 
restore the anterior palmar tilt of the lower 
end of the radius, is the cause of the 
majority of unsatisfactory results. Colles s 
fracture is a fracture near a joint, and if the 
deformity is only partially reduced, the 
wrist joint remains weak and chronic 
changes with a resultant loss of function 
develop. 

Colies’s fracture is a simple fracture to 
reduce and there is little excuse for a poor 
result. In reduction, the deformity is first 
increased by pulling the wrist back; then 
the lower end of the radius is forced toward 
the ulnar side to overcome the radial dis- 
placement; and finally, the radial fragment 
is pushed forward into position, letting the 
wrist fall into flexion. 
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T HE problem of first aid treatment for 
fracture of* the femur and hip is 
principally the problem of transporta- 
tion of the injured person. The leg must be 
protected and further injury prevented 
while the patient is being brought to the 
hospital. It is general knowledge .that 
arrest of hemorrhage is essential and the 
relief of pain is highly desirable, but it is 
especially known to the fracture surgeon 
that proper transportation is, at least, 
equally important. Indeed the most effec- 
tive measure for the relief of pain is the 
preparation of the patient for transport. 

We need only refer to the work being 
done by the regional fracture committees to 
appreciate these facts. A broad study of 
fractures with the view of improving the 
treatment indicated that the first fifteen 
minutes after the accident was the danger 
period during which those perplexing and 
crippling complications occurred in ex- 
tremity fractures. The skill and technical 
advances in treatment which were applied 
in the hospital could not overcome poor 
handling in the street. It is during this 
period that injury to the blood vessels, 
muscles, and nerves may be added to the 
already injured skeleton. Bancroft grue- 
somcly describes “jacknifing” the patient 
to get him through a motor car door in 
overzealous attempts to rush him to a 
hospital. The ease with which compound- 
ing can occur under such circumstances is 
apparent. In the hip fractures to which the 
aged are subject, traumatic shock becomes 
the pressing problem when they are im- 
properly transported. It was thought at 
one time that they had better not be 
treated until recovered from shock; now 


we know that the greatest single factor in 
recovery from shock is splinting the frac- 
ture and the greatest single factor in the 
etiology of shock is motion at the site of 
fracture during transportation. Adequate 
immobilization by simple splinting or tying 
the legs together is impossible. To lift a 
patient for the purpose of moving him a 
few feet can cause irreparable damage. 

That badly broken legs can be moved for 
long distances safely and with ease after 
the application of a simple device was 
demonstrated during the World War. At 
that time a modification of the Thomas 
splint by Keller permitted its easy use by 
stretcher bearers. Along with traction the 
method is known as a fixed traction method 
for transportation. Its use is strongly ad- 
vocated by fracture committees throughout 
the country. The New York and Brooklyn 
regional committee with the cooperation of 
the Municipal Department of Hospitals 
has instituted a plan for instruction in 
emergency splinting methods which is in 
use in the city hospitals and many of the 
private hospitals in the region which the 
committee serves. 

All the ambulances are equipped with 
first aid apparatus which is carefully 
specified. The equipment consists of a frac- 
ture box which contains the necessary 
bandages, straps, adhesive tape, rope, 
slings, and clips along with a reversible 
Keller-Thomas leg splint and a Murrav- 
Jones arm splint. The arm splint may be 
used for fractured thighs in children. All 
the apparatus was described and used by 
Kennedy and his staff 1 at the Beekman 


1 Committee on the Treatment of Fractures, Amer- 
ican College of Surgeons, Outline of the Treatment of 
Fractures, 1933. 


* From the Third (New York University) Surgical Division, Bellevue Hospital, New York. 
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Street Hospital. The box is kept filled by a In so far as fractures of the hip and 
system of exchanges where one nurse is femoral shaft are concerned the instruc- 
responsible for the filling after use, and the tions are as follows: 


ig. I. Showing method of applying the traction and the splint which has been prepared and is being held 

under the leg while the traction is maintained. 


splints are exchanged as the patient is 
moved from one agency to another. When 
the patient comes to the admitting office 
with a splint on, another splint is put on 
the ambulance to replace it, then as he is 
moved to a ward the admitting office takes 
a reserve splint from the ward. There is no 
loss of material or splints by any one 
ambulance, hospital or department. When- 
ever a fracture is transported by an ambu- 
lance the fracture box is exchanged for a 
freshly filled one. 

At Bellevue Hospital a demonstration of 
methods of application is given by the 
attending staff every six months. The 
new Iy appointed house staff, most of whom 
will^ serve a term as ambulance surgeon 
during their service, attend. The equipment 
is described; methods of exchanging splints 
and refilling boxes discussed; and a demon- 
stration of the method of application of all 
types of emergency splints is given. The 
internes are encouraged to apply splints to 
each other for practice. The members of 
the attending staff responsible for the care 
of fractures observe all injuries on admis- 
sion to insure proper splinting. 


The patient is never moved from the 
scene of the accident until fixed traction 
has been applied. No clothing is removed 
except in compound fractures and then 
only as described below. If the diagnosis 
is not made with sufficient certainty while 
the clothing remains on the patient the case 
is treated as a fracture and splinted until 
roentgenograms are taken. Not using a 
splint is the only error possible; its use on a 
contused hip, being treated as a fracture 
until proved otherwise, is commended. 

The ambulance surgeon, in the absence 
of a head injury, administers one-quarter 
grain of morphine by hypodermic injection. 
He then grasps the foot of the injured leg 
and applies gentle traction (Fig. 1). The 
attempt is made to maintain this traction 
until such time as traction is no longer 
necessary in the treatment of the case. The 
ambulance driver or some other person is 
pressed into sendee as assistant to continue 
the traction. The foot is handed to him in 
such a manner that the pull is not inter- 
rupted. The surgeon then prepares the 
Keller-Thomas splint. Holding it so that 
the short side of the splint will be applied 
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features are traction from a well padded 
ankle region and a Thomas splint. 

In compound fractures the procedure is 
precisely the same after the wound has 
been treated. In the presence of bleeding 
or obvious compounding the clothing in the 
region of the fracture is cut away with a 
scissors and a minimum of motion. A solu- 
tion of one-half strength tincture of iodine 
is poured over the wound and a sterile 
dressing applied. No attempt to reduce the 
bones is made. If it should be reduced dur- 
ing the application of the traction note of 
that fact is made and reported to the 
surgeon in charge of the case. Active and 
obviously serious bleeding is controlled by 
a tourniquet. The rules concerning removal 
of the tourniquet at intervals of twenty 
minutes are carefully observed. 

The patients may be left in traction for 
hours if they are carefully observed. The 
only possible source of danger is the ankle 
bandage. If it has been applied over a shoe 
with generous padding that danger is 
reduced to a minimum. Sensation in the 
foot and the ability to move the toes are 
sufiicient indications of the degree of con- 
striction. The traction is always adjustable. 

The experience of all the fracture sur- 
geons treating cases so transported is that 
most shaft fractures are reduced when they 
arrive at the hospital even though no 
express effort is made to reduce them com- 
pletely. The ease with which complete 
reduction can be secured and permanently 
held is far greater than in the period before 
any plan for transportation was organized. 
1 hat the patient is comlorted and relieved 
of pain is well worth the effort. 

1 ransportation in fixed traction prevents 
many of the complications of hip fractures 
in the aged. While these patients arc more 
insensitive to pain during movement, the 
depth of traumatic shock seems to be in 
direct ratio to the amount of motion. Cer- 
tainlv no risk is involved in the use of fixed 
traction, and while there may be valid 
reasons for "sandbauuing” some of them, 
the decision had better be made after care- 
ful study in the hospital. The peripheral 


circulatory paralysis of traumatic shock is 
probably the cause of most of the complica- 
tions which contraindicate active and 
adequate treatment of hip fractures. 

While this plan is a decided improvement 
at Bellevue Hospital it cannot be perfected 
by the hospital authorities alone. Un- 
fortunately they are not the first to reach 
injured persons. It is difficult for many 
people to appreciate that they are not doing 
a kindness by removing an injured person 
to shelter or to the hospital. That a man 
struck by an automobile is better ofT lying 
in the gutter until an expert at removing 
injured people comes is hard to teach to the 
public. Further educational effort is there- 
fore being directed at those most likely to 
come in contact with the injured, police- 
men, chauffeurs, street car employees, etc. 

The efforts of fracture committees in 
large urban centers have been rewarded. 
There, carefully taught and supervised 
ambulance attendants carry out an organ- 
ized scheme. In large industrial plants the 
control over accidents and first aid permits 
the use of intelligent splinting. On remote 
highways, however, the difficult}' is great. 
Efficient ambulance service cannot be 
maintained and equipment is not available. 
Unfortunately the most essential part of 
the equipment, the Thomas splint, is not 
easily improvised. In those injured in high 
speed accidents the need is greatest and the 
distances to be carried the farthest. Palmer* 
suggests the enlistment of local medical 
societies, state highway patrols, automobile 
clubs, chambers of commerce, boy scouts, 
telephone companies, private ambulance 
concerns, and county officials in an educa- 
tive campaign. At the present time some 
organizations are depositing splints at 
accessible roadside points such as gas sta- 
tions and police stations. It is suggested 
that physicians carry splints in their cars. 

The economic value of splinting a frac- 
ture of the shaft of the femur has been 
expressed in a number of ways. ^ One 
aphorism states that for every minute 

; Palmi.k, 12, P, Airway nr.4 highway fin-t *'*'** 
tior.r. Surr., Cynzcc. cr.d * 0 : 4*^4 
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during which the patient is transported 
while he is unsplinted a week is added to 
his disability time. Palmer 2 says: “It is 
estimated that there is an average saving 
of one hundred dollars in the treatment of 
each extremity fracture in which the fixed 
traction method (for transportation) is 
used.” It is known that fractured femurs 
which occur in highway accidents or civil 
life take longer to be rehabilitated than 
those which occur in well regulated indus- 
trial plants. Expert aid, in these latter 
cases, is always close at hand. Workers can 
be instructed that no injured fellow work- 
man may be moved and that machinery 
must be stopped until skilled surgical aid 
arrives. 


SUMMARY 

First aid for fracture of the femur and 
hip is not temporary provision for the 
comfort of the patient. It is early treatment 
of the most effective kind and prevention 
of further injury. That the application of 
fixed traction at the site of the accident will 
prevent further injury and make the treat- 
ment eventually selected more satisfactory 
has been proved. Further education must 
be directed toward those most likely to 
come in contact with injured persons. At 
least the } 7 should be taught that no injured 
person ma} r be moved until they have been 
properly splinted. The medical profession 
in general can aid in the spread of this 
knowledge. 



OFFICE SURGICAL TREATMENT OF INJURIES OF 

THE KNEE 

Robert M. Toll, m.d. 
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NEW YORK CITY 


T HE term knee is used to include the 
joint and the structures about it. The 
knee joint is the largest articulation 
in the body and is elaborate in its structure. 
Its function is to support the body^ main- 
tain the upright position, and aid in loco- 
motion. These duties subject it to frequent 
strains and stresses, mild or severe. When 
these injuries are disabling they become of 
special moment to the worker whose capac- 
ity to do is interrupted, and to the insur- 
ance carrier which may cover the risk under 
the Workmen’s Compensation Laws. In all 
these injuries the aim of treatment is to 
conserve function. The extent of success or 
failure to do this will be the measure of loss 
directly to the injured, to industry and to 
society. 

Many injuries in and about the knee 
joint can be safely and effectively treated 
in the office. These injuries may be grouped 
into two classes: 

i. Extrinsic, or those about the joint. 

2. Intrinsic, or those to the joint. 

INJURIES ABOUT THE JOINT (EXTRINSIC) 

Abrasions and Superficial Lacerations . 
Paint with iodin, remove foreign matter, 
debride, administer tetanus antitoxin, and 
cover with a sterile dressing. 

Burns . Cleanse, debride, spray with 
5 per cent tannic acid or apply amertan. 

Contusions . Mainly important because 
of blood extravasation. To check this apply 
rest, cold and pressure. After several hours 
cold application is discontinued and ab- 
sorption is hastened by the application of 
moist heat and massage. 

Wounds . 

i. An incised wound is usually clean and 
may be sutured after cleansing and applica- 
tion of iodin. 


2. A lacerated wound , if clean, may be 
closed; if not clean, it should be left 
open. 

3. Punctured wounds should not be 
closed. They may be infected, though 
many heal without suppuration. Probing 
such a wound is dangerous, it may carry 
infection deeper. It is not necessary to 
probe to determine if the joint has been 
penetrated. The only guide to this is the 
escape of synovial fluid which knowledge 
does not alter treatment. If the wound has 
been made by a pointed instrument it is 
usually sufficient to treat promptly with 
iodin, insert superficially a rubber tissue 
drain, cover with a sterile dressing, and 
immobilize the joint. 

4. A granulating wound requires only 
protection. Healing may be hastened by 
exposure to Alpine light or an ordinary" 
electric bulb. Sloughs should be removed. 
Balsam of Peru applications may hasten 
granulation. 

Ulcers are areas of tissue destruction 
resistant to treatment. They follow wound 
infections; they result from burns due 
to cold, heat, chemicals or electricity. 
They may be influenced by constitutional 
disease. 

Treatment . Local — cleanse, support 
(rest, elevation, elastic bandage); stimu- 
late (light, scarlet red). 

General . Check constitutional factor 
and treat, if present. 

Bursitis . Exclusive of the prepatellar 
bursa there are some half doz'en others 
scattered about the knee joint at points of 
pressure and friction. On the inner side of 
the knee there is (1) a large bursa between 
the inner condyle of the femur and the 
inner head of the gastrocnemius and semi- 
membranosus, and (2) a small bursa be- 
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tween the tendon of the semimembranosus 
and inner tuberosity of the tibia. 

On the outer side of the knee there is 
(i) a bursa between the popliteus tendon 
and the external lateral ligament; (2) one 
between the popliteus tendon and head of 
the tibia; (3) one between the biceps ten- 
don and external lateral ligament; and 
(4) one between the external condyle 
of the femur and the outer head of the 
gastrocnemius. 

These are subject to enlargement from 
direct trauma or from prolonged standing 
and exertion. The prepatellar bursa is most 
commonly affected. Bursitis is character- 
ized by localized swelling, tenderness, and 
interference with function. 

Treatment , Acute Stage. Aspiration, 
strapping, heat. 

Chronic Stage. Aspiration with injec- 
tion of an irritating fluid (iodin, phenol); 
heat (lamp, diathermy, short wave) . 

INJURIES TO THE JOINT (INTRINSIC) 

Sprains are usually due to sudden twists 
or undue use of the joint and involve the 
joint, capsule or ligaments, usually the in- 
ternal lateral. They are marked by pain on 
movement, and by swelling due to fluid 
in the joint. 

Treatment. Immediate — Cold, followed 
after several hours by moist heat; rest 
(posterior splint, or light plaster cast for 
not more than ten days); adhesive strap- 
ping (must leave a gutter posteriorly to 
avoid circular constriction); early motion is 
important. Later treatment for the swell- 
ing, stiffness and weakness — Heat (lamp, 
diathermy, short wave) to promote circu- 
lation; massage to aid absorption; graded 
active and passive exercises to stretch ad- 
hesions. The average case should show 
complete recovery after three to four weeks 
under this treatment. Continued subjective 
complaint beyond this period without defi- 
nite objective signs (swelling, discoloration, 
muscle spasm) justifies the suspicion of 
hysteria or malingering. 

Synovitis is most common in the knee. It 
seldom results from direct trauma, usually 


coming on after indirect violence such as a 
sudden twist which produces intrinsic dam- 
age. Synovitis is characterized by fluid in 
the joint, fluid that is usually mixed with 
blood. If the damage to the joint leaves 
some loose body or an unhealed tab the 
articulation may become unsteady and 
painful and tend to recurrent effusions. 

Treatment. In the acute stage the same 
course may be followed as for sprain. If the 
effusion is marked immediate aspiration of 
the fluid is advisable, followed by the meas- 
ures named. Motion should be begun early, 
about the fifth day. Too long splinting 
leads to atrophy and joint stiffness. 

Joint cartilages may be damaged by the 
same injuries which cause sprains and 
synovitis. The damage is rarely due to 
direct violence; nearly always it follows a 
sudden twist or wrench of the partly bent 
knee. The internal semilunar cartilage is 
the one usually affected (about 20 times 
more frequently than the external). The 
damage is either a dislocation or fracture. 
The dislocation may lock the joint in par- 
tial flexion, necessitating reduction of the 
cartilage to permit voluntary extension of 
the leg. To bring about reduction it is 
necessary to widen the joint space and so 
unlock the cartilage. This can be accom- 
plished in one of several ways: (1) Hyper- 
flex the joint and press the cartilage back 
with the fingers. (2) Flex the joint, pull the 
leg down and have the patient kick the 
knee straight. (3) Have the patient sit on a 
table and swing the leg back and forth, 
often the cartilage slips back of itself. The 
associated synovitis is treated as described. 
Operation is best not considered unless 
recurrences take place. 

Recurraxt or chronic displacement is best 
treated b}- surgical removal. The best re- 
sults are obtained if operation is done 
before joint changes take place. Recovery 
then takes six to twelve weeks. Operation 
after joint changes occur requires six to 
twelve months for complete recover} 7 . If 
operation is not practical or is refused then 
treatment must consist of some form of 
support, as an elastic knee cap, or a knee 
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brace, together with baking, massage and 
graded motion. The physiotherapy will 
help lessen the atrophy and weakness to 
the joint. which usually accompany fixation 
of the joint. 

Dislocation of the knee forward is the 
most common; next in frequency is back- 
ward and the rarest form is the lateral, 
either internal or external. Reduction is 
easy in recent cases. Traction alone or with 
manipulation (extension, flexion) is usu- 
ally effective. The associated synovitis is 
treated as described. 

Dislocation of the Patella. The outward 
form is the most usual; the inward form is 
rare. Replacement is usually not difficult. 
Reduction is made by pressure with the leg 
in extension. The synovitis is treated as 
outlined. A posterior splint is applied. Mas- 
sage is begun at once and motion after 
several days. Walking may be allowed at 
the end of a week. Repeated dislocations 
require surgical intervention. 

Stiff joint may follow as a direct result of 
injuries in and about the knee, or it may 
follow secondarily as a result of injuries 
to the limb distant to the knee, especially 
fractures of the femur. In the latter the 
stiffness results from weakness of the mus- 
cles controlling the joint and adhesions in 
the ligaments and tendons about the joint 
from lack of use. Stiffness is also produced 
by fixation of muscle to the bone at the site 
of the fracture. To restore function atten- 
tion is directed to (1) increase of local 
circulation by application of heat, massage 
and hydrotherapy; (2) breaking up of ad- 
hesions by resistance exercises, careful and 
graded manipulation. 

DISABILITY 

If stiffness prevents full extension of the 
knee the joint is always somewhat unstable 
because the final locking movement in 
•extension cannot be obtained. Disability 
will depend on the nature of occupation 


and the degree of restriction. With com- 
plete extension and flexion to 60 degrees 
walking should be normal and the injured 
should be fit for most heavy work not re- 
quiring kneeling. Any degree of stiffness 
disables one from being an acrobat or pro- 
fessional dancer. 

Ankylosis most commonly results from 
fractures into the joint. The optimum posi- 
tion for bony ankylosis is with the leg flexed 
about 3 degrees. For fibrous ankylosis the 
optimum position is with the knee fully 
extended. This puts the least strain on the 
fibrous tissue in the joint. Ankylosis in- 
capacitates the patient for most labor- 
ing work but does not unfit him for bench 
work. 

Instability of the knee is more disabling 
than stiffness. It results mainly from weak- 
ness of the vastus internus from disuse. In 
part it is due to laxity of the joint produced 
by traction during treatment of fracture, 
resulting in stretching of the ligaments of 
the joint. Wearing a tight bandage about 
the knee increases wasting of the muscles. 
An unstable joint unfits the worker for 
ladder climbing and working at a height. 

The measure oj disability cannot be 
gauged by the amount of creaking on 
movement. Disability must be estimated 
from the degree of pain, restriction in 
movement and instability of the joint. 
These depend on structural changes result- 
ing from the injury. 

SUMMARY 

1. The importance of the knee is stressed 
as a functional, industrial and social asset. 
Treatment must be directed to the preser- 
vation of these qualities. 

2. Injuries to the knee which can be 
safely and effectively treated in the office 
are enumerated and their care described. 

3. Various disabilities are noted and their 
permanent effects stated. Their evaluation 
must be based on objective findings. 



TREATMENT OE HALLUX VALGUS (BUNION) 
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T HE term bunion has clouded the 
average physician’s conception of the 
pathological alterations underlying a 
common but complicated deformity of the 
foot. The name connotes an inflamed bursa 
and a bony exostosis as the chief pathologi- 
cal changes. 

The bony exostosis and the inflamed 
bursa are but complications of what may be 
more aptly termed the “hallux valgus 
syndrome.” The first metatarsal bone is 
deflected mesially and is rotated in its 
longitudinal axis, the phalanges are de- 
flected outward and rotated, and the sesa- 
moids are displaced laterally into the 
intermetatarsal space. The deformity, once 
established, is maintained and accentuated 
by muscular imbalance. The constant fric- 
tion and the repeated traumata of walking, 
concentrated on the inner aspect of the 
metatarsal head, which is thus rendered 
prominent, result in increased activity of 
the periosteum with consequent bony 
overgrowth. The bursa Ling between the 
skin and this exostosis, because of repeated 
subjection to these same trauma, becomes 
the seat of an inflammatory reaction. 

Since mesial deflection of the first meta- 
tarsal is the notable deformity in each 
instance of hallux valgus syndrome, the 
cause of this change must be determined 
and the removal of this cause must be the 
first step in treatment. This deflection of 
the first metatarsal may be the result of 
splay foot, it may be a congenital condi- 
tion, metatarsus varus primus, or it may be 
due to the presence of an os intermeta- 
tarseum, the latter two being relatively 
infrequent. 

In splay foot there is a spreading of the 
foot in the region of the metatarsal heads, 
chiefly between the first and second meta- 
tarsals. This spreading is permitted by the 


weakened transverse metatarsal ligament 
which is attached to the plantar aspects of 
all of the metatarsal heads and is adherent 
to the capsular ligaments of all of the meta- 
tarsophalangeal joints. Splaying of the 
foot, one important element of which is 
mesial deflection of the first metatarsal 
bone, may appear in a congenitally relaxed 
foot; but even in a normal foot it will arise 
when the foot is held constantly in the 
pronated position during locomotion. 

Certain strains, chiefly those centering 
about the anterior portion of the foot, are 
accentuated when the foot is pronated dur- 
ing locomotion. Strain on the forefoot is 
normally' greatest during the rise for the 
take-off in walking because the entire body 
weight during this phase is dissipated to 
the ground through the metatarsals as they 
are rising to a vertical position. The meta- 
tarsal heads, encased in a tightly fitting, 
smooth stocking that rides on the friction- 
less leather insole of the shoe, slide forward 
and laterally. When the body weight is 
raised over a normally inverted foot, with 
the line of the metatarsal heads perpendicu- 
lar to the line of progression, the spreading 
forces acting on the intermetatarsal liga- 
ments are at a minimum. When the foot is 
in the pronated position, these spread- 
ing forces on the first metatarsal head 
are greatly 7 increased and a considerable 
stretching force is thus applied to the 
plantar ligament connecting the first and 
second metatarsal heads (Fig. i). Lake 1 has 
emphasized the role of the high heel in 
increasing this tendency 7 toward splaying 
through its action in increasing the propor- 
tionate body 7 weight applied to the anterior 
region of the foot (Fig. 2). The high heel 
undoubtedly 7 accounts in great part for 
the greater frequency 7 of bunion among 
women. 
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Congenital varus of the first metatarsal, 
generally referred to as metatarsus varus 
primus, is usually considered as an atavistic 
reversion to a separated and opposing first 
digit that can be used for prehension, 
similarly to the human thumb. In this con- 
dition the metatarsal face of the first 
cuneiform bone is inclined toward the 
medial side of the foot to an increased 
angle, much as in the foot of the ape. 2-4 

The os intermetatarseum is an infre- 
quently encountered supernumerary bone 
situated between the bases of the first and 
second metatarsals. It acts as a wedge 
between these bones, causing a mesial 
deflection of the first metatarsal. 

The first step in constructing an accurate 
interpretation of the deformity is a deter- 
mination of the element or elements respon- 
sible for the metatarsal varus, that is, one 
or more of the three foregoing. The forces 
producing phalangeal valgus and meta- 
tarsophalangeal rotation may then be 
considered. Inflammation of the metatarsal 
bursa and the exostosis on the metatarsal 
should be viewed as complications of these 
primary deformities. Proper treatment can 
follow no other conception. 

Valgus of the phalanges is the result of 
increased pull of t he small adductor muscles 
under tension, of misdirected pull of the 
displaced extensor and flexor hallucis 
Iongus tendons, and of stretching and loss 
of function of the small abductor hallucis 
(Fig. i). There is no muscular attachment 
to the first metatarsal head. It is these 
muscles that prevent the toe from following 
the metatarsal in its mesial deflection in 
hallux valgus syndrome. As metatarsal 
deflection increases, the phalangeal base 
is pulled laterally on the convex metatarsal 
head by these small muscles and is finally 
deflected outward (Fig. 3). This outward 
deflection of the phalanx may be accentu- 
ated by short and improperly designed 
shoes. 

The tendon of the flexor hallucis Iongus 
passing across the plantar aspect of the 
metatarsophalangeal joint, in a groove 
between the sesamoids, and the tendon of 


the extensor hallucis Iongus passing over 
the top of the joint both have a slight 
natural tendency to pull the toe outward. 



Fig. 1. ab, abductor; ad, adductor; fl, flexor brevis 
(Iat.); fm, flexor brevis (med.). The small muscles on 
the plantar surface of the foot that are of importance 
in hallux valgus. Note that no muscle is attached to 
the first metatarsal head. 

Once the valgus deformity has set in, the 
pull of these tendons is an important factor 
in increasing it. 

Rotation of the first metatarsal and rota- 
tion of the phalanges so that the nail faces 
medially (Fig. 4) are produced by the same 
forces. After metatarsal varus and phalan- 
geal valgus have become pronounced, the 
abductor hallucis and the medial head of 
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the flexor hallucis brevis are on a stretch. 
The lateral head of the flexor hallucis brevis 
is not. The medial head, attached to the 
medial side of the base of the phalanx, pulls 
the inner side of the phalanx plantarvvard, 
thereby causing the nail to face inwardly. 
Probably of more importance as a factor in 
rotation is the location of the transverse 
intermetatarsal ligament on the plantar 
aspect of the metatarsal heads. This 
restrains the plantar portions of the meta- 
tarsals to a greater extent than the dorsal 
portions in the spreading of splay foot. The 
result is a tendency for the first metatarsal 
to roll inwardly and the fifth metatarsal to 
roll outwardly. With angulation at the 
metatarsophalangeal joint the sesamoids 
are carried laterally with the tendon of the 
flexor hallucis Iongus. The movement of 
the sesamoids to the lateral side of the 
metatarsal head helps to produce rotation 
of this bone. As Graham 5 has pointed out, 
the very important function of the peroneus 
Iongus in holding the first metatarsal to the 
ground, and thus stabilizing it, is lost in 
the pronated foot, and diminished function 
of this muscle leads to inward angulation 
and rotation of the metatarsal. 

The following is a resume of the changes 
described and may be used in establishing 
an accurate diagnosis upon which treat- 
ment is based. 

1. Metatarsal Varus 

a. Splay foot 

b. Metatarsus varus primus 

c. Os intermetatarseum 

2. Phalangeal Valgus 

a. Abnormal pull of adductor mus- 

cles 

b. Displacement of flexor hallucis 

Iongus and extensor hallucis 

Iongus 

c. Stretched and atrophic abductor 

hallucis 

3. Rotation of Phalanges 

a. Abnormal pull of medial head of 

flexor hallucis brevis 

b. Plantar resistance of transverse 

intermetatarsal ligament 


4. Rotation of Metatarsal 

a. Lateral displacement of sesa- 

moids 

b. Loss of peroneus Iongus function 

c. Plantar resistance of transverse 

intermetatarsal ligament 

5. Exostosis of Metatarsal Head 

6. Inflamed Bursa 

Treatment is directed toward correction 
of metatarsal varus, correction of phalan- 
geal valgus and rotation and eradication of 
the complicating inflamed bursa and bony 
exostosis. The therapeutic measures em- 
ployed in correcting metatarsal varus will 
depend upon the underlying causative fac- 
tor as outlined. Measures attacking the 
actual hallux valgus syndrome will vary 
with the degree to which the syndrome has 
progressed. Each case must be treated 
individually. 

TREATMENT OF SPLAY FOOT 

Unfortunately 7 the splay 7 foot observed 
in connection with hallux valgus deformity 7 
is usually 7 of long standing. The indifference 
displayed by 7 the profession toward cases 
of hallux valgus that have not progressed 
to the stage of incapacitating distress and 
unsightly 7 deformity 7 has forced patients to 
the door of the chiropodist for palliative 
padding and splinting. In the far advanced 
cases painful callouses are present beneath 
the anterior metatarsal region and indicate 
a completely 7 flattened forefoot; muscle 
spasm, periosteal thickening and peri- 
articular adhesions have produced a rigid 
or semirigid foot as Nature’s attempt to 
immobilize an irritated section of the body. 

In these advanced cases preliminary 7 
manipulative treatment without anesthesia 
at frequent intervals, preferably 7 daily, 
must be carried out until active and passive 
motion in the joints has improved to such 
an extent that the foot can be forced into 
an approximately 7 normal position. Each 
joint in the foot is moved to the limit of 
comfort in each direction. Manipulation 
once weekly with the patient anesthetized 
may 7 supplement the daily 7 manipulation. 
Great care must be exercised when manipu- 
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Iating the foot of the anesthetized patient foot. This should be supplemented by a 
as harm may result from injudicious combined longitudinal and anterior sup- 
stretching. port that extends well up under the necks 



H 


Fig. 2, The effect of the high heel in throwing an abnormally large proportion of the body weight on to the 

anterior portion of the foot. 

When the foot can be maneuvered into a of the second, third and fourth metatarsal 
fair position without discomfort, a read- bones. Firm harness felt makes the best 
justment of weight distribution on the feet material for the support. The first thick- 
is begun. In effecting weight readjustment ness used should be about % of an inch, 
the outline for the treatment of the weak This is then gradually elevated. The medial 
foot as recommended by Graham 5 is of side of the fore part of the shoe should be 
great benefit because of its systematic straight and the heel should not be more 
attack and its practicality. This routine than one inch in height, 
emphasizes re-education of pelvic, leg and 

foot posture. The proper degree of pelvic treatment of metatarsus varus primus 
inclination is impressed upon the patient 

by means of a “wall maneuver” in which This is corrected by a wedge excision of 
the small of the back approximates a wall the first metatarsal base and the anterior 
when the head, shoulders, buttocks and extremity of the first cuneiform to produce 
heels are touching the wall. External ankylosis of the first cuneiformometatarsal 
astragalar rotation on the calcaneus is joint in the corrected position of adduction 
attained by twisting the leg outwardly on and plantarflexion. 

the foot. The action of the peroneus longus A 2 inch incision is made on the dorsal 
in stabilizing the first metatarsal pillar of aspect of the foot on a line between the 
the foot is developed in the “chair ma- first and second cuneiforms and centering 
neuver.” In this exercise the patient, after at the first cuneiformometatarsal joint, 
fully adducting the foot while sitting on a The extensor longus is retracted and the 
chair, alternately raises the first metatarsal location of the dorsalis pedis artery is noted 
head and pushes it toward the floor. so that it may be preserved. The periosteum 

A snugly fitting, circular, elastic band is lifted from the metatarsal base and from 
2 to 3 inches in width applied just behind the cuneiform close to the joint. Small 
the first metatarsal head is of great benefit wedges with 3 to 5 mm. bases facing Iater- 
in compressing the anterior portion of the ally are removed (Fig. 5). Whatever por- 
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tion of the joint surface then remains is 
excised. It is necessary to carry the base 
of the wedge plantarward so that the joint 


Fig. 3. Reproduction of a roentgenogram illustrating 
metatarsal varus, lateral displacement of the 
sesamoids into the first interosseous space and 
lateral displacement of the first phalanx on the 
head of the metatarsal. 

may be fused in plantarflexion. Occasion- 
ally it is advisable to chisel down a promi- 
nent lateral tuberosity of the metatarsal 
base. When enough bone has been removed 
to allow approximation of the first meta- 
tarsal to the second, the joint capsule and 
the dorsal tarsometatarsal ligaments are 
sutured and the skin is closed. The meta- 
tarsal is held in the corrected adducted and 
plantarflexed position by adhesive wrapped 
tightly over heavy felt pads that are cut to 
fit the plantar surface of the foot. Weight 
bearing is allowed in four weeks, but the 
patient must wear a molded steel support 
beneath the metatarsal six to eight weeks 


longer. Passive motion at the metatarso- 
phalangeal joint is instituted at the end of 
one week. 



TREATMENT OF OS 1NTERMETATARSEUM 

This bone may be removed through an 
incision similar to that used in correcting 
metatarsus varus primus. The bone, of 
variable size, is situated between the first 
and second metatarsal bases. The prox- 
imity of the dorsalis pedis and its deep 
plantar ramus passing through the inter- 
space to the plantar arch must be kept m 
mind since ligation of these vessels adds to 
the total amount of suture material left in 
the wound. The bone is best grasped and 
held with a sharp clamp, such as the 
ordinary towel clamp. After the bone has 
been removed, the operator must make 
certain that the metatarsal can be ad- 
ducted and plantarflexed into the natural 
position. When a normal position cannot 
be accomplished after removal of the bone, 
a portion of the lateral tuberosity of the 
first metatarsal base mar r be pared down 
with a chisel. Motion should be started 
within a daj* or two in these cases. 
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TREATMENT OF HALLUX VALGUS 

Correction of the hallux valgus de- 
formity, that is, phalangeal valgus with 
metatarsal and phalangeal rotation, if of 
comparatively mild degree, may be de- 
layed for some time after correction of 
metatarsal varus, whether this was due to 
splay foot, metatarsus varus primus, or os 
intermctatarscum. In the early cases the 
toe deformity can be improved by anterior 
metatarsal elevation, a toe post and a 
splint applied over the medial aspect of the 
big toe at night. The anterior elevation of 
the combined anterior and longitudinal 
support should start at the inner side of the 
foot just in back of the first metatarsal 
head. It is extended in a curve around the 
metatarsal head to make a sweep forward 
behind the heads of the second, third and 
fourth metatarsal heads and then back 
again medial to the head of the fifth 
metatarsal. The ideal supporting material 
is harness felt because of its slight resiliency. 
If a leather envelope is made to fit the 
insole of the shoe the felt elevation can be 
increased very gradually and with a mini- 
mum of discomfort. When a painful callus 
is present beneath the second or third 
metatarsal neck, sponge rubber may be 
substituted for harness felt. As tenderness 
in the callus diminishes this may be ex- 
changed for felt. The circular elastic band 
is an important adjunct to the metatarsal 
elevation. 

The metal toe post molded to fit the 
individual foot and fastened to a shoe insole 
is the ideal apparatus for forcing the big 
toe into a varus position. However, the 
technical difficulty encountered in procur- 
ing an exact fit is great and because of this 
the stationary toe post is not recommended 
for general use. A piece of heavy rubber 
tubing placed end up between the first and 
second toes works admirably. The tubing 
is at first compressed between the toes but 
a separation is slowly accomplished by 
stuffing the tube with cotton in gradualH 
increasing amounts. 

The big toe may be splinted in the varus 
position at night by tying a padded tongue 


depressor to the medial side of the foot 
and fastening it around the big toe and 
around the instep, the strap over the instep 



Hg. 5. The blackened areas on tire first metatarsal and 
the inner cuneiform represent the wedges excised. 


extending up over the ankle. Most of the 
manufactured bunion splints on the market 
are suitable. 

The marked hallux valgus deformity of 
long standing cannot be corrected by the 
measures that have been described and 
operative correction must be used. If the 
deformity is. due to metatarsus varus 
primus or os intermetatarseum, the opera- 
tions on the tarsus and the toes should be 
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done at the same time. While there is no 
routine operation for correction of the toe 
deformity, the procedure advocated by 
McBride 6 may be used as a basic operation 
to be varied to fit the pathological changes 
of the particular case. 

A 2^2 inch incision is made on the dorsum 
of the foot beginning in the web between 
the first and second toes and extending 
backward to expose the lateral aspect of 
the metatarsophalangeal joint. Keeping 
close to the bone, the attachment of the 
adductor hallucis to the base of the proxi- 
mal phalanx is exposed. This attachment 
is severed and is held taut with a chromic 
suture. The lateral sesamoid is removed 
from the substance of the lateral head of 
the flexor hallucis brevis. The adductor 
tendon held by chromic suture is now 
attached to the periosteal covering of the 
lateral aspect of the first metatarsal head. 

TREATMENT OF COMPLICATIONS 

(bunion) 

The patient suffering from hallux valgus 
syndrome ordinarily consults the surgeon 
for treatment when the metatarsal bursa is 
acutely inflamed. The pain caused by this 
inflamed bursa forces the patient to seek 
aid for a condition that has been no more 
than annoying for many years. Obviously, 
the first treatment must be directed toward 
relieving the acute inflamatory process. 
This will clear rapidly if the patient stays 
off his feet and keeps the painful member 
elevated. Hot compresses may hasten 
repair. No treatment in the form of manip- 
ulations, orthopedic apparatus or operation 
should be instituted until the acute inflam- 
matory reaction in the bursa has subsided. 

Operation is the only avenue for restor- 
ing the medial surface of the metatarso- 
phalangeal joint to comfort after a bony 
exostosis has appeared and inflammatory 
changes have occurred in the bursa. Re- 
moval of the bursa and the exostosis should 
follow the suggested plastic procedure for 
hallux valgus deformity. retracting the 
medial flap of the incision, the bursa and 
the bony exostosis can be reached. The 
bursa is removed and the indurated tissue 
surrounding it and adhering to the joint 


capsule and the tendons of the short flexor 
and the adductor muscles is excised. The 
bon}' prominence on the medial surface of 
the first metatarsal is chiselled down until 
the remodelled metatarsal head resembles 
what might be considered a normal struc- 
ture. The toe is now placed in a line with 
the metatarsal and the capsule with the 
adherent tendon of the abductor hallucis 
is shortened. The medial head of the flexor 
hallucis brevis is tenotomized. The skin is 
closed with a non-absorbable suture and 
the fore part of the foot is held in place by 
firm adhesive strapping or by plaster casts, 
particular care being taken to compress the 
metatarsal heads and to elevate the second, 
third and fourth metatarsal necks. Passive 
motion is started on the second day after 
operation. 

SUMMARY 

Bunion, consisting of an exostosis of the 
first metatarsal head and an inflamed 
bursa, is presented as a complication of the 
pathological complex, hallux valgus. 

Hallux valgus is, in turn, demonstrated 
to result from inward deflection, or varus, 
of the first metatarsal. This latter condi- 
tion, metatarsal varus, may arise in any 
one of several different ways. It may be the 
result of splay foot, it may be a congenital 
condition (metatarsus varus primus), or it 
may be due to the presence of an os inter- 
metatarseum. The mechanism of produc- 
tion is described in each instance. 

Treatment is presented in detail under 
three headings: eradication of the bunion 
per se; correction of hallux valgus; and 
correction of metatarsal varus, either 
operative or non-operative. 
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TREATMENT OF CONGENITAL TALIPES EQUINOVARUS 

(CLUBFOOT) 
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P RACTICALLY all clubfeet can be 
completely corrected if proper treat- 
ment is begun immediately after 
birth. Good results, without recurrences, 
are based upon a gradual reduction of the 
deformity through a systematic series of 
manipulations and a period of complete or 
partial immobilization extending approxi- 
mately to the weight bearing age, eight 
months. 

Correct manipulation is impossible with- 
out an adequate conception of the de- 
formity, which is a contracture of the foot 
at the extremes of motion in several direc- 
tions. The several elements of the deform- 
ity are readily comprehended upon analysis 
of normal foot motion, an analysis which is 
conveniently made on the skeleton of the 
adult. 

The astragalus, fitting in a three sided 
mortise, may rotate in a vertical plane 
so that its anterior end mav be raised or 
lowered (Fig. i). When the anterior end is 
lowered to the extreme, plantarflexion, the 
bone may move slightly from side to side, 
because the posterior half of the articulat- 
ing surface is narrower than the anterior 
half, and the posterior half consequently 
fits the tibiofibular mortise less snugly. 

The subastragalar joint between the 
calcaneus and the astragalus is composed 
of two parts, anteromedial and posterior 
(Fig. 2). Philip Wiles 1 resolves movement 
in this joint into four components: (1) in 
movement about a vertical axis the ante- 
rior end of the calcaneus moves inward or 
outward below the head of the astragalus 
(Figs. 4 and 5) ; (2) in movement about an 
anteroposterior axis the calcaneus tilts to 
one side or the other; (3) in movement 
about a lateral horizontal axis there is 
vertical raising or lowering of the head of 


the calcaneus; (4) in anteroposterior move- 
ment there is advancement or retardment 
of the calcaneus (Fig. 3). 

The astragaloscaphoid joint is of the ball 
and socket type and is enclosed by a very 
loose capsule. Motion through the joint 
may be in a horizontal plane, side to side, a 
vertical plane, up and down, or it may be 
rotary (twisting). 

Only very slight motion is possible in the 
midtarsus, made up of the cuneiforms, the 
scaphoid, the cuboid, and the metatarsal 
bases, because of the complicated inter- 
locking of these bones (Fig. 7). The first 
metatarsal is an exception. The midtarsus 
articulates with the calcaneus through the 
calcaneocuboid joint. In this joint in the 
infant there is a fair degree of both hori- 
zontal and vertical motion, but this is lost 
in later years. 

EQU1NUS 

There are two elements to the equinus 
deformity, both in the same direction 
(Fig. 6). The back foot, consisting of the 
astragalus and the calcaneus, is plantar- 
flexed and this position is maintained by 
the contracted Achilles tendon and by the 
narrowing of the tibiofibular mortise which 
is the result of compression of this mortise 
over the narrower posterior half of the as- 
tragalar articulating surface. The wider an- 
terior half of the astragalus, as McGregor 2 
puts it, “forfeits itsAight of domicile” in 
the three sided tibiofibular box. Plantar- 
flexion of the astragalus and the calcaneus 
is commonly referred to as “back foot 
equinus” or “ankle equinus.” The back 
end of the calcaneus is drawn upward, and 
the whole bone is pulled back, that is, 
retarded, for about half the length of the 
astragalus. 
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The forefoot, in addition to following the foot remain on the ground, the motion 
the back foot into plantarflexion, is fur- being purely horizontal. The scaphoid is 
ther flexed through the midtarsal joints, moved inward on the head of the astragalus 



Fig. 1 . Illustrating vertical rotation of the astragalus with raising or lowering of the anterior end of the bone. 
Note that the anterior half of the astragalar articulating surface is wider than the posterior half and that 
the bone consequently fits into the tibiofibular mortise more snugly when the anterior end is raised, that 
is, when ehe foot is in the horizontal position or is dorsally flexed. 


astragaloscaphoid and calcaneocuboid, into 
what Brockman 3 has termed “talipes 
plantaris.” 

The equinus deformity, then, consists of 
plantarflexion of the foot in relation to the 
leg plus additional plantarflexion of the 
forefoot in relation to the back foot. 

ADDUCTION-ABDUCTION 

The forefoot is bent inward on a hori- 
zontal plane at the astragaloscaphoid and 
calcaneocuboid articulations (Fig. 8). In 
adduction both the inner and outer sides of 


and the cuboid is moved medially on the 
anterior articulating surface of the cal- 
caneus. The calcaneus is abducted, that is, 
the anterior end of the calcaneus moves 
Iateraiward beneath the head of the as- 
tragalus. The astragalus tends toward ad- 
duction but does not completely follow 
the forefoot. The combined adduction of 
the forefoot and abduction of the calcaneus 
thus causes the foot to break at the cal- 
caneocuboid joint so that the first toe and 
the back of the heel bend around inwardly 
to meet each other, as it were. 
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there is inversion of both the calcaneus 

In inversion the inner side of the foot is and the f°re foot - The scaphoid is drawn 
elevated and the outer side is depressed inward and upward, m some instances tar 



Fig. 2. 


Fig. 3. 



Fig. 4. Fig. 5. 

Fig. 2, The calcaneus, showing the anteromedial and the posterior articular surfaces into which the astragalus 
fits. 

Fig. 3. Lateral view of the calcaneus and astragalus. The broken line represents the advanced position of the 
‘ calcaneus. 

Figs. 4 and The astragalus and calcaneus as viewed from the front after removal from the forefoot. Figure 4 
represents approximately the normal relationship between the two bones. Figure 5 depicts tilting of the 
calcaneus (eversion), outward movement of the anterior end below the astragalar head (abduction) and 
vertical raising of the anterior end (dorsifiexion)* 

(Fig. 9). This movement takes place enough to come into contact with the in- 
through the subastragalar and the as- ternal malleolus. The fifth metatarsal may 
tragaloscaphoid joints. In equinovarus be beneath or even medial to the first meta- 
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tarsal. The calcaneus twists on its Iongi- able index to the degree of inversion of the 
tudinal axis so that the inner side of the back foot. Back foot inversion takes place 
bone is elevated and the medial surface through the subastragalar joint. 



Fig. 6. Lateral views showing the foot in dorsiflexion 
and in equinus. Note the back foot equinus at the 
ankle, with the accompanying retardment of 'the 
calcaneus, and also the additional equinus of 
the forefoot on the back foot at the astragaloscaphoid 
joint. The bones are represented as completely de- 
veloped, although the low arch of the infantile foot 
is retained. 

moves up to the under surface of the astrag- 
alus. The degree of overlapping of the 
astragalar and calcaneal shadows on the 
anteroposterior roentgenogram is a valu- 


TREATMENT 

The treatment of clubfeet must be 
carried out systematically, although a 
definite plan can be laid down only for the 
typical cases that are seen originally during 
the first few months of life. In the treat- 
ment of those cases of clubfoot that have 
been neglected, or in which inadequate 
measures have been applied, the routine 
must be varied to fit the individual condi- 
tion. Ordinarily, in the early cases, full 
correction can be accomplished by non- 
operative measures, and during recent 
years there has been a decided, and indeed 
beneficial, tendency to employ operative 
procedures less frequently. Good results, 
however, from either non-operative or 
operative measures are dependent upon 
a thorough understanding of the deform- 
ity and upon a regular and systematic 
plan of attack directed against it. In some 
instances subcutaneous tenotomies are 
indicated in conjunction with posterior 
capsulotomy. Treatment should be started 
in the first week of life and a careful watch 
over the patient must be maintained for 
three years. The initial correction of the 
deformity cannot with safety be looked 
upon as a cure. 

Beginning immediately after birth the 
foot is gradually brought into a position of 
correction and then overcorrection, this 
through a series of weekly manipulations 
and applications of plaster-of-Paris casts. 
The weekly manipulations entail a serial 
correction of each of the components of the 
distortion. While corrections of the indi- 
vidual components merge into a unified 
correction of the whole, the attack on each 
component is begun in a definite and logical 
sequence. 

Each week, in the manner to be de- 
scribed, the foot is manipulated and is 
stretched, without an anesthetic, enough 
to gain improvement in the position of the 
cast. Manual stretching is carried out 
against the direction of each component, 
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the emphasis being placed on the various the corrected heel position as well as the 
components in the order in which they have plaster cast. Apparently, many surgeons 
been attacked. Gentleness in the manipula- assume that inversion of the back foot is 



Fig. 7. The normal foot as 
seen from above. The bones 
are represented as com- 
pletely developed. 

tions is imperative, since harm may result 
from rough handling. However, a definite 
gain must be made each week because the 
structures of the foot become more resist- 
ant with time. As long as the infant re- 
sponds to stimulation of the skin of the foot 
and as long as the circulation appears to be 
adequate, correction is not being forced 
too rapidly. 

Until overcorrection has progressed to 
a fair degree of outward rotation and dorsi- 
flexion, that is, calcaneovalgus, the plaster- 
of-Paris cast is the best form of retention 
brace. None of the frequently used methods 
employing lateral splints, metal plates with 
elastic bands, or adhesive plaster, holds 



Fig. 8. Illustrating adduction of 
the forefoot and abduction of 
the calcaneus through the mid- 
tarsal joints. Note the medial 
displacement of the scaphoid 
and cuboid, 

automatically corrected as the forefoot is 
pulled into eversion, but such is not the 
case, and adequate correction of back foot, 
or calcaneal, inversion, with maintenance 
of correction thereafter, demands as much 
effort as an}' of the other components. 

The plaster cast in these young infants 
may be extremely light, several thicknesses 
of 2 inch plaster bandage being sufficient. 
It should be applied from within, down and 
out so that correction is held as the band- 
age is applied. The plaster is applied over a 
single layer of roller sheet wadding with an 
extra thickness over such pressure points 
as the malleoli and the heel. Small slips of 
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wadding are placed between the toes. The 
bandage extends from the tips of the toes 
to the tibial tubercle. As the plaster dries, 



Fig. 9. Illustrating inversion. The rotation of the tibia 
and fibula is only apparent. The tibia is often in- 
wardly rotated on the femur but this is important 
only in neglected cases. 

manual molding of the cast is employed to 
insure a snug fit. That both the individual 
applying the plaster and the individual 
holding the foot in the corrected position 
during the application should have a thor- 
ough understanding of the deformity is an 
item frequently overlooked. It is certainly 
inconsistent to exert great care in manipu- 
lating and stretching a clubfoot and then 
to apply a plaster cast while the extremity 
is carelessly held by a nurse whose knowl- 
edge of the mechanism of clubfoot distor- 
tion is at best minimal. When the cast is 
removed at the end of a week, the leg 
should be cleansed with alcohol, dried 
and powdered. 

Correction of the several components 
is begun in the following sequence: fore- 
foot adduction, calcaneal abduction, fore- 
foot inversion, calcaneal inversion, forefoot 
equinus, ankle equinus. The equinus ele- 
ment is left until the last because the taut 
Achilles tendon holds the heel in the back 
end of the tibiofibular mortise and thus 


affords a fixed point in the foot from which 
one may work in lining up the forefoot with 
the back foot. If an attempt is made to 
overcome the forefoot equinus before ad- 
duction has been corrected, the scaphoid, 
displaced medially on the head of the as- 
tragalus, will ride up on the inner side of 
this bone. The deformity will then recur 
some time later when weight bearing begins 
for the simple reason that body weight on 
the astragalus will be transmitted to the 
lateral side of the scaphoid when this latter 
bone is displaced medially, and thus it will 
be pushed inward, bringing the foot into 
adduction. In addition, equinus correc- 
tion produces an improper pull on the 
calcaneus when this bone is still in the in- 
verted position. 

In the manipulation against jorejool 
adduction, the thenar eminence of the 
operator’s hand is placed on the outer side 
of the infant’s foot in such a manner as to 
cover the external malleolus and the cal- 
caneocuboid joint. The fingers bend around 
the back of the heel. For manipulation of 
the infant’s left foot, the operator’s left 
hand holds the heel; and contrariwise for 
the right foot. The butt of the opposite 
hand is placed against the inner side of the 
first metatarsal. The two hands are then 
pushed in opposite directions until the 
structures on the inner side of the foot be- 
come tense. The stretching forces of the 
hands are slowly relaxed and resumed 
alternately for a period of several minutes. 
With each successive application of plaster, 
the inner border of the foot becomes less 
concave, then straight, and finally convex. 
It is to be noted that both forefoot adduc- 
tion and calcaneal abduction are overcome 
by this one maneuver. When the inner 
border of the foot is convex, the adduction 
has been over corrected. 

Beginning with the initial cast applica- 
tion an attempt is made to derotate the 
inversion components, both forefoot and 
back foot. Manipulations to this end, how- 
ever, should not be as forceful as those 
directed against adduction-abduction until 
the inner border of the foot is straight, for 
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until such a time, the scaphoid has not been 
returned to its proper central position on 
the astragalar head. This is usually a mat- 
ter of several weeks. Forefoot inversion 
and eversion occur in the astragaloscaphoid 
joint, and forcing a rotary motion through 
this joint, by forcibly everting the foot, 
before the scaphoid is centralized, stretches 
the surrounding joint structures in an im- 
proper manner. The calcaneocuboid joint 
is likewise subjected to improper stress if 
eversion is forced before the cuboid has 
been pushed back, by abductory manipula- 
tion, to its proper position directly in front 
of the calcaneus. 

It has been mentioned previously that 
manipulation against inversion is begun 
with the initial treatment, but that it is not 
done with full force until adduction, as 
judged by the contour of the inner border 
of the foot, has been corrected. In this 
maneuver the calcaneus and forefoot are 
considered as a unit, the underfoot, and 
this underfoot unit is rotated outward 
beneath the astragalus. The forefoot ro- 
tates through the astragaloscaphoid joint 
and the calcaneus through the subastraga- 
lar joint. Because of this movement of the 
underfoot through two joints, both sections 
of the underfoot, calcaneus and forefoot, 
must be grasped and moved simultane- 
ously. If this is not done, improper stress is 
thrown on the calcaneocuboid joint. 

It is of great importance that the internal 
and external malleolus are not injured dur- 
ing eversion of the underfoot. Careful and 
steady manipulation, without jerking, will 
prevent undue strain on the lower end of 
the tibia, while the external malleolus can 
be protected by grasping the foot properly. 
The ball of one thumb is placed on the ex- 
ternal malleolus of the extremity to be 
manipulated and the ball of the other 
thumb is placed on the nail of the first 
thumb. The hands encircle the ankle, one 
in front and one in back, so that the fingers 
of one hand may grasp the first metatarsal 
and the fingers of the other hand may grasp 
the heel. The underfoot is then rotated 
outward. When the heel is straight below 


the tibia and when the plane of the meta- 
tarsal heads is perpendicular to the leg, 
inversion has been corrected. Slight over- 
correction of the inversion is then made, 
but the extreme overcorrection of inversion 
that has so often been recommended should 
be avoided. 

When the varus, consisting of adduction- 
abduction and inversion, has been slightly 
over corrected, that is, when the inner bor- 
der of the foot is convex, when the heel is 
straight and when the sole faces a shade 
outward, manipulations for the correction 
of equinus are begun. 

It cannot be too strongly emphasized 
that there are two parts to equinus, plan- 
tarflexion of the foot on the leg and addi- 
tional plantarflexion of the forefoot at the 
midtarsal region. Attention is directed first 
toward equinus of the forefoot. In this 
manipulative maneuver the hand of the 
operator that is opposite to the side of the 
infant to be stretched grasps the forefoot 
well back on the tarsus with the fingers on 
the sole of the foot. The heel and ankle are 
held from behind with the other hand. The 
forefoot is then gradually pulled up until 
it is in line with the back foot. Correction 
of back foot equinus is not begun until this 
has been accomplished. Overcorrection is 
to be guarded against, for it produces a 
rocker foot. 

In correcting back foot equinus it is 
important to bear in mind constantly the 
several important features of this com- 
ponent. The astragalus is not displaced 
forward and therefore does not have to 
be “shoved back” into the tibiofibular 
mortise. The astragalus never leaves this 
mortise in equinovarus; it merely rotates 
in the mortise so that its anterior end is 
lowered. Its position is properly readjusted 
in the mortise by a rotary movement that 
elevates the anterior end, not by a back- 
ward thrust. The calcaneus in clubfoot is 
retarded in the subastragalar joint and its 
posterior end is elevated. Correction is 
accomplished by pulling the back end down 
and by pushing the bone forward. 
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The ankle is grasped from the inner side 
with both hands, one behind and one in 
front. The structures are then stretched 
by a rotary movement in the long axis of 
the body. This rotary movement is clock- 
wise for the right foot and counter-clock- 
wise for the left foot. The actual movement 
cannot be described clearly and it is car- 
ried out correctly only when the operator 
visualizes the astragalus rotating backward 
in the tibiofibular mortise, the back end 
of the heel coming down as the Achilles 
tendon is stretched and the body of the 
calcaneus slipping forward beneath the 
astragalus. 

Progress against equinus is made with 
each weekly reapplication of plaster, al- 
though it is not as rapid as that during the 
correction of varus. When dorsiflexion has 
reached the stage in which the angle be- 
tween the dorsum of the foot and the leg is 
fairly acute, particular care must be exer- 
cised in the application of plaster in the 
angle. If progress in correcting equinus is 
slow, that is, if good dorsiflexion has not 
been attained in three to five months, an 
anesthetic should be administered so that 
a more accurate estimate of the contracture 
may be made and a cautious manipulation 
carried out. This may be repeated within 
three or four weeks. In the usual case this 
is not necessary and full correction can be 
made without anesthesia or operation. 

Manipulation with the aid of anesthesia 
must be employed with the greatest care. 
It should be entirely manual, never with 
block or wrench, and never with any crush- 
ing force. Kite 4 has pointed out that when 
feet are placed in plaster casts for some 
time, the bones become soft because of 
calcium absorption. Manipulation of such 
feet with undue force breaks the articular 
cartilage. Further immobilization after the 
manipulation results in ankylosis. If the 
desired improvement is not gained by 
cautiously increased manipulation with the 
aid of anesthesia, the operation described 
in a later paragraph becomes the procedure 
of choice. 


A check-up roentgenographic study is 
made at this time. Lateral views are taken 
with the foot dorsiflexed as far as possible. 
If this shows equinovarus to be satisfac- 
torily corrected, light retention braces 
replace the plaster-of-Paris casts and the 
follow-up course which will be outlined 
presently is begun. If the roentgenograms 
reveal persistent equinus, a more radical 
attack is indicated so that the infant may 
enter the standing and walking periods 
with at least approximately normal feet. 

When the foot of a normal infant six 
months of age is fully dorsiflexed, the foot 
should make an angle of about 45 degrees 
on the roentgenogram, and the long axes 
of the calcaneus and the first metatarsal 
should form an approximately straight line. 
If there is plantarflexion at the midtarsus, 
forefoot equinus persists; if there is dorsi- 
flexion at the midtarsus, forefoot equinus 
has been overcorrected and a rocker foot 
exists. If the calcaneus is not dorsiflexed to 
45 degrees, back foot equinus persists. 

In 1917 Zadek and Barnett 5 recom- 
mended a combined achillotomy and cap- 
suiotomy for those cases of equinovarus 
in which there was a resistant back foot 
equinus. This procedure was employed 
on infants over one year of age. In 1933 
McCauley and Krida® reported the use of 
this procedure in infants of six months and 
younger. If the forefoot has been over- 
corrected with a resultant rocker foot, this 
must be brought down in line with the 
calcaneus and the foot immobilized in 
equinovalgus for a period of one to two 
months to gain midtarsal stability before 
the operation is undertaken. 

A tenotome is inserted at the inner bor- 
der of the Achilles tendon just above the 
calcaneus, and the tendon is divided. The 
tenotome is then inserted into the ankle 
joint and the posterolateral, posterior and 
posteromedial capsular structures are com- 
pletely severed. Care is exercised to avoid 
the posterior tibial artery, by pushing 
the vessel against the skin with the back 
of the tenotome before the posteromedial 
aspect of the joint is entered. The flexor 
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hallucis Iongus tendon is included in this 
section. The foot is held bjr adhesive in as 
much dorsiflexion as is consistent with free 
circulation, and, as it is hardly necessary 
to comment, the foot must be closely 
watched for two or three days for signs 
of circulatory impairment. The overcor- 
rected, dorsally flexed position is main- 
tained for one to two months, the adhesive 
being removed at weekly intervals for 
manipulation. 

Assuming that treatment of an infant 
with the usual type and degree of equi- 
.novarus has been instituted immediately 
after birth, full correction should be gained 
in from four to seven months, and this 
includes immobilization in the overcor- 
rected position for a period of one to two 
months. It is worth noting again that over- 
correction implies extreme overcorrection 
of equinus, but only slight overcorrection of 
varus. The close follow-up should extend 
to the end of the third year, at intervals 
of two to three months to the end of the 
second year and at quarterly intervals 
during the last year. 

The normal infant bears weight on the 
feet at from eight to ten months and the 
average infant begins to walk unaided at 
from fourteen to sixteen months. Ideally, 
the infant who is born with equinovarus 
should have unimpeded use of the feet at 
the beginning of this period. For this rea- 
son, after the seventh month, the feet 
should be unbraced during the greater part 
of the day. If, however, there is any tend- 
ency toward varus or equinus, the elastic 
retention braces to be described should be 
worn during the day. During the night, 
either the elastic braces or molded plaster 
splints may be used. Any really definite 
tendency to recur must be regarded as the 
result of inadequate correction of the origi- 
nal equinovarus and the feet should again 
be subjected to a period of manipulation 
and immobilization. 

Elastic braces are more suitable than 
immobile retention braces of plaster or 
aluminum because they permit foot and 
ankle motion, and, if properly adjusted. 


they assist the weaker dorsiflexors and 
pronators (Fig. io). The continuous pull 
of the elastic ribbons tires out the stronger 



Fig. io. — I llustrating the application of elastic 
retention braces. 


supinators and plantarflexors. These mus- 
cles and tendons are gradually stretched, 
and the muscles assisted by the ribbons are 
allowed to shorten. This method, originally 
known as the “American Plan” of elastic 
extension, but popularized by Barwell, 7 
an Englishman, in 1863, was used exten- 
sively and with great satisfaction by David 
Prince, 8 as he reported in 1864. The rib- 
bons are attached to the skin by adhesive 
plaster, as shown in the illustration. The 
artificial tension of the elastic ribbons com- 
plements the weakened muscles by acting 
upon the sanie bones and in the same direc- 
tions. The points from which the pull arises 
should be close to the origins of the weak- 
ened muscles. Thus, in assisting the dorsi- 
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flexors and pronators in overcoming varus 
and equinus, the fastening is made on the 
anterolateral aspect of the upper part of 
the leg at a point over the origins of the 
peronei muscles. The lower attachment 
imitates the insertions of these muscles, 
passing beneath the fifth metatarsal base 
and the cuboid and fastening to the inner 
side and dorsum of the foot. This elastic 
technique has an advantage over that em- 
ploying an aluminum sole plate, and re- 
cently advocated by Brown , 9 in that it does 
not interfere with foot action while assist- 
ing the weakened muscles. When these 
elastic ribbons are used, the infant enters 
the standing and walking period with full 
use of the feet. 

Such elastic braces may be worn at night 
or they may be removed and replaced by 
molded plaster splints. The skin may be 
kept in much better condition if the ad- 
| hesive is removed for the night so that the 
skin may be bathed with alcohol and given 
a chance to breathe during the sleeping 
hours. The plaster splints are held in place 
by a roller bandage. 

The operative treatment of congenital 
clubfoot other than subcutaneous achil- 
lotomy and capsulotomy forms another 
chapter. In the ordinary cases that have 
received proper manipulation and immo- 
bilization, it is not necessary, and it should 
be reserved for the neglected and mal- 
treated cases, for the more severe cases that 
are often accompanied by clubhands and 
for those associated with spina bifida, nerve 
and bony defects of the limbs. 

SUMMARY 

Practically all clubfeet can be completely 
corrected if proper treatment is begun 
immediately after birth. Good results, 
without recurrences, are based upon a 
gradual reduction of the deformity through 
a systematic series of manipulations and a 
period of complete or partial immobiliza- 
tion extending approximately to the weight 
bearing age, eight months. 


The manipulative attack must be di- 
rected against each of the several com- 
ponents of the deformity if the foot is to be 
restored to normal. Each of these main 
components, equinus, adduction-abduction 
and inversion, must be corrected in both 
the forefoot and the back foot. In equinus 
the back foot is plantarflexed at the ankle 
joint and the forefoot is further plantar- 
flexed on the back foot. In adduction-abduc- 
tion the forefoot is adducted and the 
calcaneus is abducted. In inversion both 
the forefoot and the calcaneus are inverted. 

Weekly manipulations proceed system- • 
atically toward a reduction of each of these 
component distortions and the gain made 
with each manipulation is maintained by a 
plaster-of-Paris cast. The manipulative 
maneuvers are explained in detail. 

If good dorsifiexion has not been accom- 
plished within five months the closed 
operation for achillotomy and posterior 
capsulotomy is indicated so that the infant 
may enter the weight bearing period with 
unhampered feet. 

For the infants in whom the contracture 
shows a tendency toward recurrence, elastic 
extension braces are indicated. These are 
described. 
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INGROWN TOE-NAIL* 

J. J. Kirschenmann, m.d. 

Associate Surgeon, Norwegian Hospital 
BROOKLYN, N. Y. 


I NGROWN toe-nail is a common condi- 
tion where dirt, sweat and irritation 
meet and it is doubtful that the trim- 
ming of a toe-nail in any particular fashion 
is the causative agent. However, when tight 
shoes, perspiration, uncleanliness or fric- 
tion unite and set up a local irritation of the 
skin allowing invasion of bacteria, a so- 
called ingrown toe-nail may result. In the 
first stage there is simple inflammation of 
the nail-wall with swelling and redness 
causing what appears to be an embedding of 
the lateral nail-edge. In the second stage 
this inflammatory condition continues to 
suppuration. In the third stage the sup- 
puration of the nail-wall progresses and 
burrows under the nail-body and root. 

It is with this second and third stage 
that I will specifically deal. In the second 
stage excision of a small wedge will prob- 
ably cure the condition but recurrence is 
common. In the third stage excision of a 
wedge is rarely satisfactory unless part of 
the nail and growth matrix are also re- 
moved. This operation is unsatisfacton- in 
the hands of many men; it leaves a de- 
formed toe and nail which is unsightly, and 
frequently a small piece of growth matrix is 
left from which spicules of nail grow and 
cause constant irritation. 

In 1932 a girl presented herself with an 
ingrown toe-nail that required radical 
surgery. Due to the fashion of going stock- 
ingless she refused excision of part of her 
nail-bed as she felt it would interfere with 
her appearance when she exposed her 
polished nails. In overcoming her objec- 
tions I performed a slightly different type 
of operation which has been satisfactory in 
over 100 cases without recurrence. 

* From the Out Patient Servi 


Operation is done under local novocain 
and a rubber band at the base of the toe. 
The extent of the inflammatory condition 



Fig. 1. Lateral view showing incision in nail-wall. 


across the nail-root is taken into considera- 
tion and an incision inch long is made in 
the skin down to the nail-root at a point 
where the maximum swelling just ceases 
(Fig. 1). The incision is then carried 
lateral!} 7 and downward to the level of the 
lower third of the side of the toe. It is 
then carried forward at this level to the 
end of the toe. The depth of this incision 
is about inch. A pointed scissors is then 
inserted under the free end of the nail at 
such a point as to meet the incision in the 
nail-bed and the nail cut. The cut portion of 
the nail is then grasped with a hemostat 
and lifted out of its bed. The nail-wall is 
then held back with a thumb forceps while 
the scalpel cuts down along the nail sulcus 
to the level of the incision in the lower 
third of the side of the toe (Fig. 2). If the 
incisions are properly placed a block of 
tissue is freed which lifts out except at the 
nail root where it must be freed being 
careful not to injure the growth matrix. 
Bleeding is rare. Before packing with 
iodoform gauze the rubber band is cut and 
all bleeding controlled. The packing is left 

e of the Norwegian Hospital. 
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in place for forty-eight hours and repeated 
for one week. When the slight sloughing 
has discontinued the wound is stimulated 



Fig. 2. Dorsal view showing incision in nail-bed 
and nail-walL 


with balsam of Peru. Granulations form 
very rapidly and must be fought down 
constantly so that when the wound is 
completely healed this side of the toe is 
flat with no visible nail-wall (Fig. 3). I feel 
that the fighting down of the granulations 
is a very essential part of the operation. If 
not properly done the side wall will not 


be flat and there might be a possibil- 
ity of recurrence in the new formed nail- 
wall. The nail grows back in four to six 



months and the aesthetic patient is most 
appreciative. 

SUMMARY 

A satisfactory operation for the cure of 
an ingrown toe-nail that can be performed 
by the average man with uniformly good 
result had been presented. 



HAMMER-TOE AND CLAW FOOT 

Kenneth H. Schnepp, m.d. 

Attending Surgeon, St. John’s and Springfield Hospitals 
SPRINGFIELD, ILL. 


I T would be difficult to find a more de- 
scriptive term than hammer-toe, for so 
it is, at least in shape. When several 
toes are involved, and if associated with an 
abnormally high arch, it is spoken of as 
claw foot. 

More scientifically, if less picturesque, 
hammer-toe is a characteristic joint de- 
formity (Fig. i), in which the proximal 
phalanx is hyperextended at the metacarpo- 
phalangeal joint, acutely flexed at the 
proximal phalangeal joint, and either ex- 
tended or flexed at the distal phalangeal 
joint. Not infrequently, the toe is dislo- 
cated upward at its junction with the 
metatarsus, with concomitant alterations 
in the joint capsule and ligaments. Even 
in the absence of luxation these changes are 
present and may be accompanied by ar- 
thritic or other osteoplastic changes in the 
epiphyses. All such changes in joint cap- 
sule, ligaments and epiphyses are second- 
ary to the deformity and the deforming 
cause. 

The peculiar shape of the toe in relation 
to the footwear often produces distressingh 7 
painful corns, callouses and thickened 
bursa on the knuckle of the proximal joint 
and at the tip, the latter including a de- 
formed nail. Tender ulceration and callus, 
however, may appear at any point of con- 
stant pressure. 

For such a common deformity, surpris- 
ingly little has appeared in the literature 
concerning the etiology; it is usually dis- 
missed, in the average orthopedic text, 
with a few brief words on treatment. This 
obviously creates the impression that a 
routine therapy is available for all such 
toes, which is certainly not the truth, nor 
does such an impression convey the sur- 
prising individual variations which may 
occur, and do accompany, such deformities. 


Flammer-toe may be congenital but this 
is undoubtedly rare. It often accompanies 
bunion (hallux valgus), in which case the 
second digit is usually involved. It is more 
frequent in the female, possibly because of 
the higher incidence of hallux valgus in 
this sex. One may find hammer-toe in 
what is essentially a “normal” foot, these 
cases usually involving the fifth and, in the 
majority of these, undoubtedly deformed 
by direct pressure of footwear. 

In the past much stress was placed upon 
footwear as a deforming agent. While true 
that certain applied pressures are capable 
of causing almost any type of malforma- 
tion (witness the bound feet of Chinese 
women), it is also probable that ill-fitting 
footwear of itself, in the absence of defec- 
tive inheritance, balance, gait or weight 
distribution, would cause few serious 
deformities. 

In certain instances of pes cavus or high 
arch, multiple hammer-toe occurs. These 
are essentially indistinguishable from other 
hammer-toes accompanying other deformi- 
ties. The combination of pes cavus with 
hammer-toe has been given the name of 
claw foot, and perhaps unfortunately, be- 
cause high arch is quite frequent without 
toe deformity. The term “claw foot” 
wrongly implies the same mechanism for 
both the distorted arch and the deformed 
toes. 

The fact that hammer-toe occurs, inde- 
pendent of, or seemingly in spite of various 
other deformities but serves to emphasize 
its own peculiar etiology. Unfortunate^, 
this latter has been confused and entangled 
with the etiology of flat-foot, hallux val- 
gus, pes cavus, and certain other malforma- 
tions when the association of these may be 
causal to a limited extent, but is not the 
fundamental disfiguring force. 
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The only clues obtainable from a study 
•of accompanying deformities lead to nega- 
tive evidence. A well deformed second 



Fig. 1. The typical hammer-toes of a claw foot show- 
ing pressure points. This is the position of the toes 
as the foot bears weight. 


hammer-toe accompanying hallux valgus 
•or flat-foot presents the same anatomical 
picture as does a hammer-shaped fifth toe 
in an otherwise normal type foot, or three 
or four such toes accompanying pes cavus. 
One can assume from this that the hallux 
valgus, flat-foot, or pes cavus is not the 
•cause, per se, of the toe deformity. But, on 
the other hand, it is difficult to say that 
these associated conditions are not in some 
way related to the toe deformity, since 
there is no reliable information available, 
taken from random sampling of “normal” 
and “abnormal” feet, to afford a means of 
correlation. 

It must be emphasized that in hammer- 
toe we are dealing primarily with a joint 
■deformity and that bony and capsular 
changes are secondary. The forces which 
can alter the relationship of the bones 
meeting to form a joint are trauma, exter- 
nal pressure, paralysis of certain muscles, 
-and inflammation with contracture or 
spasm. Traumatic hammer-toe is quite 
rare. External pressure is always a potent 
consideration and this seems to account 
particularly for the frequency of the fifth 
hammer-toe in the female utilizing certain 
modern footgear. Unfortunately, the same 
line of reasoning fails to account entirely 


for a second or multiple hammer-toe. These 
are often seen, with large painful corns and 
bursa, on both the tip of the toe and the 
dorsal surface of the proximal joint. It is 
blithely stated that these painful accom- 
paniments are the result of pressure from 
below and above respectively, with a total 
disregard for the fact that this same pres- 
sure should prevent the formation of a 
hammer-shaped toe. 

Lake 1 explains the occurrence of hallux 
valgus and the separation found between 
the heads of first and second metatarsals 
as a result of explosive strain at this point 
during the moment of take-off. This maj r 
or mav not be true. However, he extends 
this same theory of take-off strain to ex- 
plain hammer-toe and assumes that as 
the foot rises for the take-off, the head of 
the first metatarsal, with the bolstering 
effect of the sesamoids, rotates about the 
center of the metatarsal head. The other 
metatarsal heads, however, roll forward. 
Assuming that the tip of the toe remains 
fixed, this would most certainly produce 
the characteristic extensorflexion position 
of hammer-toe. The secondary piling up 
and hypertrophy of the soft tissues are 
supposed to increase the deformity further. 

There are many objections to this theory. 
First of all, the deformity of hallux valgus, 
in itself, is certainly not the cause of ham- 
mer-toe. Even if the explosive strain of the 
take-off is the cause of hallux valgus, and 
there is debatable ground here, this is no 
reason for ascribing hammer-toe to the 
same mechanism. Secondly, the deformity 
of pes cavus, in itself, is not the cause of 
hammer-toe. Furthermore, hallux valgus 
is unusual with pes cavus. Thirdly, in claw 
foot, and other well developed conditions 
of hammer-toe, a normal take-off does not 
usually exist. The toes, especially the more 
deformed ones (Fig. 2), seldom bear weight. 
The patient very definitely does not roll 
forward, and claw foot will steadily become 
worse without toes ever touching ground; 
the forefoot is placed flat to ground and a 
characteristic “stilt-gait” often can be 
recognized. 
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The question of transient muscle paraly- been confirmed and there is other contrary 
sis or weakness has been advanced from evidence. 

time to time . 2 It has been pointed out The doctrine of contracture following 



Fig. 2. -Y-ray picture and pedograph of claw feet. Note the high arch, varus tendency of the heel, and the 
inversion of the forefoot. Since the pedograph was made during locomotion, it will be seen that the toes 
bear little weight or none at all. 


that the interossei normally flex the first 
phalanges of the toes and extend the last 
two. If a transient paralysis and permanent 
weakness of these muscles is conceded, the 
unopposed extensors could cause hammer- 
toe, and, since the interossei center around 
the second digit, this must be given serious 
thought considering the frequency of a 
second hammer-toe. The only trouble with 
this theory is that such weakness has never 


inflanrmatorjr changes in the sense of an 
ischemic contracture or that of Dupuytren 
is attractive but it will not bear analysis. 
The etiology is missing and so are the char- 
acteristic anatomical changes. 

The question of spastic contraction of 
the flexors and extensors of the toes is quite 
another story. Much evidence has been 
accumulated to show that states of in- 
creased tonus can be followed by typical 
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hammer-toes even while the patient lies in 
bed without bearing weight. These have 
been repeatedly observed in Friedreich’s 



Fig, 3. Because of the peculiar insertion of the long 
flexor, f, and extensor, E, tendons, a preponderant, 
simultaneous pull on each will cause the typical 
hammer-toe position. 

ataxia, Wilson’s disease, spinal cord tumors, 
poliomyelitis, and other central nervous 
system conditions. 

It has been recognized, that, given the 
normal mechanics of a toe, tension on the 
long flexor tendon and long extensor 
tendon, exerted simultaneously, will pro- 
duce a typical hammer-toe as shown by 
Figure 3. An analysis of these feet during 
locomotion, or of spastic feet, clearly re- 
veals the tense extensor tendons. Yet it is 
not a case of contracture, except possibly 
in the extreme cases, because most of the 
toes may be straightened too easily. The 
tension on these tendons is functional, 
particularly in the earlier stages. 

Although it requires verjr little imagina- 
tion or proof to visualize the formation of 
hammer-toe in a spastic limb by excessive 
simultaneous contraction of the flexors and 
extensors, this, apparently, does not ex- 
plain their presence in a weight bearing 
foot that is not paralyzed or, as nearly as 
we can tell from the history, never was 
paralyzed. 

The answer is, I believe, to be found in 
the excessive weight bearing of certain 
metatarsal heads. It is an axiom of the 
foot that long continued excess weight 
bearing will lead to hypertrophy and in- 
creased density of bone, particularly in the 
metatarsal heads. “Characteristic func- 
tion and destructive structure go hand in 


hand.” 3 It is also axiomatic that points of 
increased pressure and weight bearing de- 
velop callosities. It will be found that in a 
surprisingly large percentage of hammer- 
toe, the corresponding metatarsal shows 
these changes and the weight bearing area 
under the head is the seat of callouses and 
tender tissue. The metatarsal pain and 
tenderness, usually present, finds expres- 
sion in the extent to which metatarsal bars 
are used in treatment. As shown in the case 
illustrated in Figure 1, the callus occurs 
most frequently under the more deformed 
toes. But as a matter of fact, it is a recogni- 
tion of this excess weight bearing on the 
head of the metatarsal which led Lake to 
evolve his theor\ r of take-off strain. 

SaxI 4 has recognized the relationship of 
inflammatory transverse flat-foot to ham- 
mer-toe but ascribes the toe deformity to 
relative insufficiency of the interossei and 
lumbricales with a resultant functionally 
preponderant extensor. This may be an 
occasional factor but meets with the same 
objections which tend to nullify the theor}' 
of transient paralysis or chronic weakness. 

A still further analysis of certain cases 
convinces one that this functional tension is 
an attempt on the part of the individual to 
remove painful pressure from the metatar- 
sal head. Except for the extensor digitorum 
brevis, there is no constant mechanism for 
dorsiflexing the metatarsal heads them- 
selves; it is a fact that only the extensor 
hallucis brevis has a metatarsal inser- 
tion, the remaining heads of the extensor 
digitorum brevis most frequently inserting 
into the bases of the proximal phalanges 
of the second to the fifth toes and blend- 
ing with the extensor digitorum Iongus to 
aid the latter in dorsiflexing the toes. 

In the event that a metatarsal head 
becomes painful, there is no mechanism 
available for relieving its weight bearing 
function through a dorsiflexing action ex- 
cept by the poor substitution of hyper- 
extended toes. It is an effort on the part 
of the foot to withdraw the metatarsal head 
from intolerable pain — it is a position of 
relief. 
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Certainly other deforming factors cannot 
be overlooked, such as, the valgoid position 
of the great toe in bunion or the pressure 
of ill-fitting shoes, but these are incidental 
factors only. 

The patient whose feet are illustrated in 
Figures i and 2, affords an unusual oppor- 
tunity to study the development of ham- 
mer-toe over a relatively short period of 
time. 

Case i. The history, in brief, is that of a 
white male, thirty-two years of age, whose 
early history is negative except for pneumonia 
at five months and typhoid fever at five years. 
There was no known poliomyelitis or other 
nervous system lesion. He had always had 
high arch, but suffered no pain or disability. 
During university matriculation in 1923, the 
high arch was noted and he was placed in a 
special foot corrective gymnasium class. No 
hammer-toe was ever detected until the onset 
of rheumatic fever in the fall of 1929. Although 
beginning in the fingers and ankles, the process 
later involved the foot and particularly the 
forefoot. For over three years he had recurrent 
attacks of arthritis involving the metatarsal 
heads without any of these ever quite receding 
to a normal state. During this period, walking 
was very difficult, and, at times, impossible 
and at no time was the forefoot ever able to 
bear full weight. By 1932, the toes were much 
as they are shown in Figure 1. The metatarsal 
heads are still painful on extended walking 
and a bar is worn constantly. All toes, even the 
luxated fifth toes, can be straightened, some, 
however, requiring tension. The foot itself is 
not rigid but pes cavus is more pronounced now 
than it was ten years ago. As noted by the x-ray 
picture and the pedograph (Fig. 2) evidence of 
the active process has disappeared. 

CLAW FOOT 

Claw foot is the descriptive name com- 
monly applied to a combination of high 
arch (pes cavus) and multiple hammer-toe. 
Pes cavus varies considerably in extent and 
degree but its characteristic feature is a 
high arch, created primarily by a lowering 
of the forefoot, this occurring most often at 
the astragaloscaphoid articulation. The 
result is a foreshortened foot with reduction 
in treading surface, prominent metatarsal 


heads, and shortened plantar structures. 
In more advanced stages the foot loses 
flexibility and it becomes impossible to 
passively raise the metatarsal head with a 
resulting correction of the deformity. Dor- 
sal flexion may be limited but this is usually 
the result of dropped forefoot and not a 
contracted Achilles tendon. Progressively, 
the deformity may increase, with, oddly 
enough, calcaneal varus combined with 
eversion of the forefoot, rigidly contracted 
hammer-toes and much pain and disability. 
Extreme cases present an exaggeration of 
all factors with absolute incapacity. 

The cause of pes cavus is uncertain. It is 
easy to understand why an arch will flatten 
under the influence of superimposed body 
weight; it requires considerable ingenu- 
ity to explain a progressively elevating 
arch under the same conditions of weight 
bearing. 

The most satisfactory explanation con- 
siders the actual origin of pes cavus as a 
functional neuromuscular imbalance. For 
whatever reason, one or more of the ele- 
vators of the longitudinal arch (flexor 
digitorum longus, flexor digitorum brevis 
and posterior tibial) become functionally 
preponderant over the extensors of this 
arch (calf muscles, toe extensors and pero- 
neal muscles). This disturbed balance of 
power with a surplus in favor of a lowered 
forefoot, if persisted in for long, is followed 
by secondary contraction of plantar struc- 
tures and finally to such bony changes in 
the midfoot that flattening becomes physi- 
calfy impossible. The cause of this func- 
tional neuromuscular imbalance may be 
varied and includes many lesions of both 
the foot and the nervous system. The re- 
tracted toes are but the expression of an 
effort to raise the metatarsal heads through 
the medium of the toe extensors. 

For more extended reviews of this sub- 
ject consult Mills , 5 Stuart , 6 Steindler , 7 
Goff , 8 Parker , 9 Royle , 10 and Saunders . 2 

TREATMENT 

Something may be accomplished in a 
preventive sense during the early stages of 
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hammer-toe and claw foot. Naturally, 
shoes should be designed to fit the foot and 
high heels avoided. But this is not suffi- 



Fig. 4. Illustrating the position on the shoe of a meta- 
tarsal bar. 


dent. Hammer-toe, itself, can be passively 
manipulated and the accompanying meta- 
tarsal head raised by padding. Plantar 
corrective plates have been devised, these 
to be worn at night. The average patient 
kicks them off because of discomfort. Asso- 
ciated flat-foot must be treated through 
posture reeducation, supports, exercise and 
alterations in locomotion. Hallux valgus 
of any degree yields poorly to any but 
surgical therapy. 

In certain adolescent cases of high arch, 
the feet must be watched closely. Low or no 
heels at all help somewhat. A metatarsal 
bar is useful and, in many cases, provides 
surprising relief when affixed to the shoe 
about an inch behind the metatarsal heads 
parallel to their line. A properly designed 
bar (Fig. 4) is at least % inch in thickness. 
If a shortened Achilles tendon is found, 
and this is not too common, stretching 
under anesthesia followed by the applica- 
tion of a plaster cast with the corrected 
foot in dorsal flexion is effective. Passive 
correction and wrenching of early pas cavus 
seems to result in recurrence in a majority 
of instances. One must also keep in mind 
Goff’s 9 experience with the pes cavus of 
congenital syphilis and exclude this as an 
etiological factor. 

In probably no other surgical sphere 
must treatment be so highly individualized 
as in deformities of the foot. It is true that 
gross similarities in certain malformations 
have engendered standardized procedures 
but it cannot be too strongly emphasized 
that procedures to be collectively successful 


must be individually selected and exten- 
sively, even radically, carried out. We 
have seen that hammer-toe is frequently 
a complication of other foot deformity and 
usually takes but a part in the “ custom- 
therapy” which is so important in these 
cases. 

Hammer-toes 12 may be amputated but 
this is not always desirable lest the result- 
ing deformity create more disability than 
the original toe. In case the neighboring 
toes are too rigidly in juxtaposition, or the 
distal nail portion badly deformed, it may 
be a useful procedure when combined with 
other methods. There is probably no better 
way than amputation for dealing with a 
fifth hammer-toe if one is careful to leave 
a thick pad of tissue to cover the metatarsal 
head. Resection of the terminal phalanx or 
the proximal phalanx alone has been advo- 
cated and is probably useful in isolated 
instances. 

Tenotomy, alone, of flexor and extensor 
tendons has been advised. This, of course, 
leaves a flail-toe which is less of a disadvan- 
tage than one would imagine in a shoe- 
wearing race. There are more physiological 
methods however. 

The common operation is that of inter- 
phalangeal arthrodesis, 13 the object being 
to provide firm bony union between the 
proximal and middle bones of the toe. 
Fibrous union is unsatisfactory in that the 
toe redeforms and is painful under strps. 
To accomplish a good result an elliptical 
incision completely excises the knuckle of 
the toe, taking with it corn and bursa, and 
the dorsal extensor tendon is severed to 
allow ready access to the joint. The head 
of the proximal bone is excised completely 
and with it the joint bearing surface of the 
second phalanx together with the joint 
capsule as illustrated in Figure 5. This 
should be sufficient to allow full correction 
of the deformity. It is unnecessary to dis- 
turb the lateral digital arteries. The wound 
is closed with non-absorbable sutures and 
a firm dressing applied. The toe may be 
bandaged in corrected position to a plantar 
splint or to the neighboring toes until bony 
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union is secure. Trethowan 14 uses a small 
collodian gauze bandage, which is kept in 
place for two weeks and after this period 



Fig. 5. Schematic illustration of the method of arthrode- 
sis used in hammer-toe. o, optional transplantation of 
long extensor tendon; l, line of skin incision; n, bone 
to be excised. 

the sutures are removed. Following this, 
splinting must be used as above. 

Higg’s 1 modification, in which the proxi- 
mal phalanx is sharpened to a point and 
inserted into a corresponding depression 
hollowed out of the second phalanx, is said 
to afford a more secure splinting. With the 
extensor tendon, Jones severs the flexor 
tendon; this might be advisable in some 
cases but is usually unnecessary if complete 
excision of the joint is done. Often, much 
good is accomplished by transplanting the 
extensor tendon to the metatarsal head 
as described under the treatment for claw 
foot. 

If hallux valgus or flat-foot is present, 
these must be corrected if possible at the 
same time. These procedures have been 
described by others and will not be re- 
viewed here. 

The correction of claw foot has always 
been difficult because of its tendency to 
recurrence. At the present time, the moder- 
ate and more severe grades are treated 
rather radically, and necessarily so. In 
general, there are two problems to solve: 
the shortened plantar structures and the 
dropped metatarsal heads. Whether either 
or both are corrected depends upon the 
degree of deformity. 

In mild cases, in which the deformity 
disappears on standing, it may be enough 
to manipulate the forefoot with a Thomas 
wrench while under a relaxing anesthetic. 
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This is done in such a way that acute flat- 
foot is induced. The foot is placed in plaster 
in a position of marked dorsal flexion and 



Fig. 6. Steindler’s operation for division of contracted 
plantar structures; s, subperiosteal stripping of os 
calcis. 


maintained for two weeks. Following this, 
shoes are worn with very low or no heel 
and with a metatarsal bar (Fig. 4). 

In severer grades of claw foot more radi- 
cal procedures are necessary. In dealing 
with the contracted plantar structures, 
Steindler’s 8 operation is the most satisfac- 
tory. A curved incision is made on the inner 
aspect of the heel about % inch above the 
plantar surface (Fig. 6). It extends from 
the back of the heel to a point well in front 
of the anterior process of the os calcis. By 
blunt dissection all structures are stripped 
subperiosteally from the undersurface of 
the os calcis and the plantar fascia and 
small muscles of the foot are thus freed at 
their insertions. This is extended trans- 
versely and includes the calcaneocuboid 
ligament. This should be followed by a 
flattening manipulation, after which the 
incision is closed with two layers of suture. 
Any considerable oozing may be controlled 
with hot packs. 

The next problem is management of the 
dropped metatarsal heads. Alost moderate 
cases are adequately treated by transplant- 
ing the extensor tendons to the metatar- 
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trated in Figure 8. After retracting the 
tendons, a wedge shaped piece of bone is 
removed from the neck of the astragalus in 
sufficient quantity to correct the distorted 
arch fully. The osteotomy is then extended 
laterally through the cuboid or the anterior 
process of the os calcis as desired, these 
being easily exposed by further retraction 
of the tendons. The foot is retained in 
corrected position by a plaster cast until 
ankylosis is firm. This is usually six to 
eight weeks. 

In extreme instances of pes cavus, Jones 17 
advises preliminary astragalectomy fol- 
lowed by amputation of the toes and heads 
of the metatarsals. Fortunately, these cases 
are infrequent. 

CONCLUSIONS 

1. Hammer-toe represents an attempt, 
on the part of the extensors of the toes, to 
raise the metatarsal heads. It may be a 
functional spasticity of central nervous 
system origin. It may also be secondary to 
a painful metatarsal head, in which case 
it is to be considered a position of relief. 

2. Claw foot is a deformity characterized 
by high arch, lowered forefoot, contracted 
plantar structures, and multiple hammer- 
toes. It is to be considered the result of 
functional neuromuscular imbalance from 
whatever cause in which the balance of 
power is in favor of the flexors of the longi- 
tudinal arch. 


3. All deformities of the foot require 
individualization in treatment. To be suc- 
cessful, operative procedures must be con- 
sidered collectively and carried out, if 
possible, at one time. Claw foot therapy in 
particular must be radical to be successful. 
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SIMPLE TREATMENT FOR PUNCTURE WOUNDS 

E. G. Festerlin g 3 m.d. 


MILWAUKEE 


T HE designation puncture wound/ 
immediately brings to mind a wound, 
small on the surface but of variable 
depth, and most common in the sole of the 
foot. In this situation, as everyone knows, 
the offending nail protrudes vertically 
upwards from a board, unnoticed by the 
unwary pedestrian. In some cases the foot 
is actually transfixed by the nail or spike. 
The next most common site is the palm 
of the hand; less frequently in other 
situations. Other vulnerating agents may 
be the culprits, as in impaling injuries, in 
falls astride a sharply splintered broken 
board, but typically, when puncture wounds 
are thought of, the offending object is a 
nail or spike. 

It has been the accepted teaching of 
bacteriology for over a generation that it is 
impossible to produce tetanus in an experi- 
mental animal by the injection of a pure 
culture of Bacillus tetani, the tetanus toxin 
having been excluded. The tetanus organ- 
ism, being an anaerobe, will not flourish in 
pure culture in the living tissues for the 
blood stream furnishes a sufficient supply of 
oxygen to inhibit its growth and multiplica- 
tion. Some factor which eliminates this 
inimical oxygen supply is needed if clinical 
tetanus is to ensue, and in the natural 
state, this is usually a contaminating 
common pus producer. These facts are well 
known to the surgeon; he accepts their 
teachings on Sundaj^ but in his practical 
work on Monday, he wavers and loses the 
courage of his convictions, his defenseless 
patient gets “the works” and reaps the 
results thereof as indicated below. Clearly 
then, preventing tetanus in a puncture 
wound accidentally acquired becomes a 
matter of preventing pyogenic infection, 
which should be done in any event, and is 
an extremely simple matter. 


For about a quarter of a century, after 
having noted the dissatisfaction and im- 
practicability of treating such lesions by 
free incision, the giving of antitetanic 
serum, etc., as directed by our highest 
authorities and authors of standard texts, I 
have used the simple method described 
below to the exclusion of all other methods, 
with entirely satisfactor} r results and no 
regrets. The chief difficulty was the pain- 
fulness of such procedures and the con- 
sequent lack of enthusiasm for them by the 
patient, which resulted in poor cooperation. 
If such treatment were universally carried 
out, probably 50 per cent of patients now 
treated professionally would shun the 
doctor and place their faith in grandma’s 
flaxseed poultice, or “rattlesnake oil” 
supplied by the itinerant vender. 

TECHNIQUE 

It is assumed that the wound is a recent 
one, that is, not over twenty-four hours old. 
In wounds much older than this, and in 
cases where infection is fully developed, to 
speak of prophylactic treatment is of 
course meaningless. After simple cleansing, 
the wound is probed to determine its depth 
and the presence or absence of foreign 
bodies, which are removed if present. A 
strand of silkworm gut is now boiled, 
doubled at least twice (except for the 
smallest wounds) and introduced to the 
bottom of the wound and withdrawn not 
more than inch. The protruding end 
of the drain is bent at a right angle and 
fixed by means of adhesive securely to the 
skin surface close to the edge of the wound. 
The drain is withdrawn slightly every day 
or every other day, and by the fifth day, 
may in the majorhy of cases be finally 
removed. A simple gauze dressing com- 
pletes the treatment. Rest is enjoined. 
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Wounds treated in this manner will not 
develop tetanus or any other infection if an 
experience of twenty-five years with it is 
any criterion. 

The objections to the use of antitetanic 
serum are quite well known but may be 
briefly stated, (i) In patients sensitive to 
horses, a violent anaphylactic shock some- 
times lethal, will result in a few minutes, 
an eventuality still sometimes unheard. 
Besredka’s method of desensitization is 
unsuited for office use and bovine sera are 
generally not available. (2) The ana- 
phylactic state, if not present, maj r be 
produced by a single injection, to plague 
the patient and his attendant at some 
future date. (3) Even in the absence of an 
immediate severe reaction, the patient 


usually spends a sleepless night unless 
generous use of narcotics is made, and, 
(4), but least important, the matter of 
expense. 

CONCLUSIONS 

The treatment of puncture wounds can 
be made very simple. Silkworm gut is the 
perfect drainage material. It does not swell 
and so does not act as a plug. A proper 
esteem for efficient drainage in accidentally 
produced puncture or other wounds will be 
revived in the practitioner who is called to 
resume the treatment of such wounds after 
someone has sewed them tightly in the 
first instance. This writer has seen some 
well-nigh disastrous results following such 
treatment. 





PARONYCHIA 

G. Mason Astleyj m.d. 

Associate Professor of Surgery, Temple University 
PHILADELPHIA 


AS here employed the term paronychia 
rA refers only to those infections which 
start in the skin lateral to the finger 



Fig. i. Untreated paronychia. (Kanavel, Infec- 
tions of the Hand. Phila., Lea and Febiger.) 


nail, and which, unless aborted by active 
natural resistance or by surgical treatment, 
tend to spread by way of the eponychia to 
the other side of the nail. A shorter, and 
perhaps clearer, statement would be that 
it refers only to the infections commonly 
known as “ run-around” or “ring-around” 

(Fig. i). 

Fortunately for mankind the potentiali- 
ties for development of these infections into 
life-threatening, or permanent finger-dis- 
abling processes are not great and in no 
way comparable to the dangers of the infec- 
tions of the pulp of the finger. On the other 
hand these infections may be temporarily 
disabling to a considerable degree, depend- 


ing largely on the occupation of the victim, 
and for a period of time, out of all propor- 
tion to the actual damage of the infection. 

The severity of the suffering and the 
duration of the disability from these infec- 
tions, as is so often the case in other condi- 
tions, depend on the promptness with 
which efficient treatment is applied. Re- 
sponsibility for delay ma} r rest with the 
patient, who has applied home remedy 
until no longer able to endure the discom- 
fort; or, unfortunately, with the physician, 
who has either not grasped the significance 
of the situation, or may have been unwise 
enough to continue insufficient treatment 
on the patient’s refusal to permit the 
indicated incision. 

Such infections may have their origin in 
recognized trauma or ma} 7 develop in the 
entire absence of any visible break in the 
integument. The well known “hangnail” or 
“stepmother” is a rather common entrance 
point of infection. Other, unfortunately not 
infrequent sources of infection entrance, 
are the small traumatisms sustained during 
manicuring. 

The anatomic structure of this part of the 
finger is such that, excepting in the rapidly 
spreading cellulitis types of infection^ re- 
sulting from streptococcus implantation, 
the inflammatoty process in paronychia 
remains limited to the immediate neigh- 
borhood of the lateral margins of the 
nail, and the proximal part of the nail-bed. 
The more serious aspect develops when the 
inflammation extends to the tissues be- 
neath the nail at its base. Under these 
circumstances pain becomes exquisite, and 
continues so until pus discharge occurs; and 
the period of local disability, even though 
pain relief may be almost complete after 
pus discharge, is of six to twelve weeks 
duration. 
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The bacteria responsible are the common 
pyogenes. Staphylococcus aureus and albus 
in particular. 

A chronic variety of paronychia is at 
times seen in which over a period of months 
there is injection and thickening of the 
eponychium with an unsightly, red, ele- 
vated area of skin bordering the nail. At 
times there is discharge of small droplets of 
pus from beneath the eponychium, and it 
is the seat of constant discomfort of vary- 
ing intensity. It is quite certain that this 
type of paronychia is largely occupational 
in its causation being more commonly seen 
in florists, bakers and laundresses. 

The therapy of the two forms is entirely 
different. Because the more common form 
is that first mentioned, and because the 
“family” physician is the one usually 
first consulted, it will be given first 
consideration. 

The basic principles of treatment, 
namely, establishment of drainage and its 
maintenance are the same as for treatment 
of local infections elsewhere. The details 
suggested are designed to assure the 
continuance of these necessities. 

When seen early, within twenty-four to 
forty-eight hours of onset, the area of 
redness is limited to one side of the nail, 
and commonly in the distal half of the nail- 
fold. The part is swollen and exquisitely 
painful, and close inspection will usually 
reveal a slight yellowish discoloration of 
the skin close to the free edge of the nail. 
This early is not a superficial discoloration, 
like the pointing of an intradermal pus 
collection, but a modification of the skin 
color by the pus beneath. At this stage a 
small lateral incision over the point of 
greatest tenderness allows the escape of a 
drop or two of pus, and recovery promptly 
follows. It may be necessary to give con- 
sideration to anesthesia, even though the 
incision cannot be large and is quickly 
accomplished by a sharp bistoury. Local 
use of ethyl chloride is usually sufficient to 
reduce the incisional pain, and does not 
produce devitalization of the tissue, though 
the discomfort after thawing may be con- 


siderable. The discomfort incident to local 
anesthesia is moderate, but the postopera- 
tive anesthesia continues sufficiently long 
to carry the patient over the period of 
traumatic increase in pain and therefore is 
of value. If used, it should be injected into 
the lateral surface of the middle phalanges 
and not in proximity to the infected area. 
One per cent novocaine is sufficient con- 
centration; addition of adrenalin is not 
necessary to prolong the anesthesia, and 
2 c.c. injected on either side, with a five 
minute wait for diffusion, is usually 
sufficient. Such local anesthesia or a 
general anesthetic is necessary in the more 
radical treatment to be considered later. 

The incision made, the dressing to be 
employed is to be given consideration. It 
must maintain freedom of drainage and 
attempts at use of drainage material in 
these small incisions is not only futile, 'but 
absolutely contraindicated. A continuous 
wet dressing of a mild antiseptic serves 
the necessary purpose. There is little to 
choose between boric acid, weak bichloride, 
1:4000, hypochlorite solutions, or sodium 
citrate. The essential virtue of the wet 
dressing is maintenance of moisture. To 
this end a large, wet, gauze dressing is 
applied, of sufficient bulk to keep the part 
quiet and to provide a protection against 
bruising, and to hold a considerable amount 
of water. 

To delay drying a covering of wax paper 
or cellophane is to be applied before the 
bandaging, and explicit directions must be 
given regarding the immersion of the whole 
dressing in the chosen antiseptic solution 
at regular intervals in order to maintain 
saturation — drying of the dressings, with 
adhesion of the blood and pus to the wound 
edges, absolutely defeats the purpose for 
which the incision was made. Recovery is 
usually far enough advanced that a light 
mild ointment, such as boric acid U.S.P., 
can be used at the end of forty-eight to 
seventy-two hours, and healing is complete 
in approximately a week. 

When, however, the condition has been 
present longer, and infection is no longer 
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the nail-edge is reached, a sharp pointed 
scissors inserted under the nail and all of 
the undermined portion removed. If re- 
moval is not complete, extension of the 
process continues; the area of the exposed 
nail-bed swells above the level of the part, 
like a fungating mass, further impeding 
drainage; the pain continues, making 
dressing a trjdng procedure, even though 
all the precautions before mentioned to 
maintain moisture are followed. 

If there is anj r element of doubt concern- 
ing one’s ability to remove the undermined 
nail complete^ the more radical and most 
effective lateral incision should be made. 
To avoid injury to, and prevent possible 



Fig. 3. Flap has been raised and the point of the scissors inserted under the 
base of the nail. (Kanavel, Infections of the Hand. Phila,, Lea and Febiger.) 


mined area of the nail be removed, else subsequent permanent deformity of the 
infection will continue to spread beneath nail bed, meticulous care must be made to 
that structure until it reaches the other side place the incision lateral to, and not 
of the finger, with ultimate loss of a large through the nail-bed. With the flaps 
portion, if not all, of the nail. elevated and turned back, the loosened 

If the area involved is not yet extensive part of the nail is removed, a rubber strip or 
the eponychium may be pushed back until vaselined gauze is placed between the skin 


limited to the skin tissues but has found its 
way beneath the base of the nail and pus 
has been formed there, the treatment is not 



Fig. 2. Lines of incision used in paronychia. 
(Kanavel, Infections of the Hand. Phila., 
Lea and Febiger.) 


so simple. Drainage must still be secured 
and maintained. The simple incision will 
not suffice; it is essential that the under - 
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flap and nail-bed and the wet dressing 
applied as before. Where extension has 
reached the opposite nail border a bilateral 
incision is required (Fig. 2), the whole 
flap is raised (Fig. 3), and the proximal 
undermined nail removed, leaving the 
distal nail attached to the bed, where it 
serves the purpose of a natural, efficient 
protection during healing. 

An annoying complication in these cases 
is the previously mentioned tendencj' to 
fungation-Iike elevation of the exposed 
base of the nail-bed. Control of this 
tendency is facilitated by reduction of bulk 
and substitution of dry dressings at the 
earliest favorable time. Ka navel has recom- 
mended that several hours exposure to 
direct sunlight be employed daily where 
possible. 

Treatment of the previously mentioned 
chronic type of paronychia by the use of 
ointments and antiseptic solutions, has 
usually proved so disappointing that we 
have turned to the roentgenologist for his 
help. Through the courtesy of the X-ray 
Department of Temple University, I have 
received from Dr. Barton Young the follow- 
ing resume of their treatment of these very 
annoying conditions. 

Roentgen treatment has been recognized as 
an aid in the treatment of infections but its real 


value is not universally appreciated. The appli- 
cation of .v-rays to certain types of infection 
nearly always results in a subsidence of reac- 
tion which is at times prompt and spectacular. 
Our results with paronychia have been grati- 
fying, but our cases have been limited, for the 
most part, to the chronic form, since we see 
paronychia onfy after other forms of treatment 
have failed. 

Usually it takes only two or three treatments 
of from 75 to 100 r each to alleviate the symp- 
toms, and produce resolution of the disease. The 
treatments are given every other day, or every 
third day, depending upon the course of the 
disease. We prefer unfiltered low voltage 
(90 — 100 k.w.p.) x-rays, using a target skin 
distance of 30 cm. There is no proof that 
reasonable variation of this technique will 
alter the beneficial results. 

SUMMARY 

The following may be listed as requisite 
in the treatment of the acute suppurative 
case of paronychia: 

1. Early incision; 

2. Complete removal of detached nail; 

3. Avoidance of injury to nail-bed; 

4. Maintenance of drainage by a volu- 
minous dressing, kept moist until infec- 
tion has subsided; 

5. Light subsequent protective dressings 
until regrowth of nail. 



FELON (WHITLOW)* 

James Norman Coombs, m.d., f.a.c.s. 

Assistant Professor of Surgery, Temple University; Associate Surgeon, Temple University Hospital 

PHILADELPHIA 


F ELON is a term applied to infections 
involving the finger, and most com- 
monly affecting the distal phalanx on 
the palmar surface. The infection may be 
superficial , 1 known as a subcuticular and 
subcutaneous felon, or when deep is often 
called a subperiosteal bone felon. At times 
extension of infection by continuity or 
contiguity of tissue, especially in deep 
wounds or punctures, may lead to synovial 
thecal felon (suppurative tenosynovitis). 

The mode of entrance of the infection 
may not always be clear. Forgotten injuries 
or abrasions as well as the dangerous punc- 
tured wounds are the common sources. 
Physicians and nurses frequently suffer 
from felons, due either to needle puncture 
while operating or in handling sharp 
pointed instruments. Constitutional de- 
bility and obese types may offer suitable 
soil for bacterial invasion. 

The peculiar anatomy of the distal 
phalanx as pointed out by Kanavel, Koch 
and others, is a factor in the localized type 
of infection found in felon. The connective 
tissue framework produces a closed sac 
with septa containing columns of fat and 
glands which extend to the periosteum 
(Fig. i). The blood supply is received from 
the two digital arteries which enter later- 
ally and are enclosed in this fibroconnective 
tissue space. The epiphysis of the distal 
phalanx receives its blood supply from 
branches of the digital arteries before the 
blood vessels enter the closed space, the 
diaphysis receiving its blood supply from 
branches given off in the closed space 
(Fig. 2). The resulting pathological process 
can readily be seen. When infection enters 
the finger, the inflammatory exudate 


limited by the closed space and by the 
dense palmar skin, obstructs the blood 
supply to this vulnerable area. Early 
abscess formation and necrosis of the 
diaphysis can be expected. 

SYMPTOMS 

Pain is the most prominent symptom 
associated with redness and swelling. The 
pain in the beginning is usually sticking in 
nature, but soon changes to a severe 
pulsating type with marked tenderness. 
The finger tip by this time is bulbous and 
tense. If allowed to persist, lymphangitis 
mayr occur with signs of systemic intoxica- 
tion, increased pulse rate and temperature. 
Proximal bone tenderness is not uncommon, 
often denoting periostitis or osteomyelitis. 

DIAGNOSIS 

The diagnosis should be readily made by 
noting signs of inflammation confined to 
the terminal phalanx, especially with 
history of injury. In the differential 
diagnosis, lymphangitis and tendon sheath 
infection should be eliminated, particu- 
larly in the early case. With these infec- 
tions, swelling is usually diffuse, often 
involving the entire finger, most of the 
swelling being on the dorsal surface of the 
finger with flexion deformity, particularly 
in suppurative tenosynovitis. Difficulty in 
the diagnosis mayr be experienced in the 
late case, when lymphangit is of tenosynovi- 
tis has occurred from extension of the finger 
tip infection. 

PROGNOSIS 

Great care and judgment should be 
exercised in the management of hand infec- 


1 Babcock, \Y. W. Text Book of Surgery, Phila- 
delphia, W. B. Saunders Co. 


* From the Department of Senior Surgerv, Temple Universitv, Philadelphia. 
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tions. As pointed out by Koch, 2 there 
should be at least one member of a hospital 
staff properly trained to treat minor surgi- 



Fig. 1. Longitudinal section of terminal phalanx 
of finger, semidiagrammatic. Anterior closed 
space, in which felon develops, corresponds 
to the portion of the pad which overlies the 
diaphvsis of bone. The epiphysis and termina- 
tion of the flexor tendon lie outside this 
space. Small branches of the digital artery 
supplying the diaphysis pass through dense 
confines of the space and are quickfy com- 
pressed by an inflammatory swelling* (Kan- 
avel, A. B. and Mason, M. L. Hand Infec- 
tions, Cyclopedia of Medicine, Vol. vi. 
Phila., F. A. Davis Co., 1932.) 

cal conditions, especially infections of the 
hand, where good functional end results are 
so important. Koch properly states that 
such infections are usually treated by the 
most inexperienced members of the staff. 

When treatment by free incision is 
carried out before bone necrosis ensues, 
early resolution is to be expected. However, 
when osteomyelitis and bone necrosis occur, 
one must expect a discharging sinus until 
sequestrum has been removed or dis- 
charged. The resulting deformity and 
dysfunction will depend upon the duration 
of suppuration and the amount of tissue 
destruction. 

TREATMENT 

The prpphylactic treatment of felon 
should preclude the sterilization of wounds, 

- Koch, S. L. Editorial. Surg. Gynec. and Obst., 60: 
S79 (April) 1035. 


no matter how trivial, at the time of injury 
with a protective dressing. 

With the onset of infection, absolute rest 



Fig. 2. Cross section of the terminal phalanx of 
the finger, semidiagrammatic. Dense fibrous 
columns (retinacula cutis) pass from the 
lower layer of the skin "to attach to the peri- 
osteum. Between these columns is fatty tissue 
containing sweat glands, nerve fibers and 
blood vessels. To obtain adequate drainage 
of the felon, it is necessary to divide these 
fibrous columns. (Kanavcl, A. B. and Mason, 

M. L. Hand Infections, Cyclopedia of Medi- 
cine, Vol. vi. Phila., F. A. Davis Co., 1932.) 

should be provided by the use of abundant 
moist dressings. A saturated solution of 
boracic acid, two parts, and alcohol 70 per 
cent, one part, is an excellent solution for 
such purpose. The dressings should include 
the entire hand and forearm. Provision 
should be made for introducing the solu- 
tion at regular intervals for constant mois- 
ture with sufficient outside covering to 
maintain heat. Dressings should be re- 
moved daily for inspection. Careful ob- 
servation to determine the proper time for 
incision is important. One should not wait 
for fluctuation. On the other hand, one 
should not incise until localization has 
occurred in the distal phalanx, and particu- 
larly one should not incise during the 
period of early lymphangitis. Incision dur- 
ing the early period of lymphangitis will be 
of no value and in many instances causes 
widespread dissemination of the infection 
along the lymph vessels of the hand, fore- 
arm, . arm and at times blood stream 
invasion. 
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Kanavel 3 points out that the incision 
should be made as soon as the edema 
restricted to the distal phalanx has pro- 



age is the transverse division of the retinacula of 
the skin. (From Koch. J. A. A f. A., April 6, 1929.) 
(Kanavel, A. B. and Mason, M. L. Hand Infections, 
Cyclopedia of Medicine, Vo!, vt. Phila., F. A. 
Davis Co., 1932.) 

ceeded to a degree causing a hardness, but 
not necessarily the board-like feeling char- 


phalanx with excessive edema limited to the 
phalanx, incision should be made. 

Tbc Anesthetic. The use of a general 
anesthetic 4 will allow the surgeon ample 
time to make an adequate incision to 
insure the best result. If local anesthesia is 
used, the digital nerves should be blocked 
at the base of the finger. The use of a local 
anesthetic or ethyl chloride in the zone of 
inflammation favors diffusion of the infec- 
tion and inadequate incision. 

Method oj Incision. Naturally, the inci- 
sion should be made over the area of great- 
est tenderness, particularly so if the case is 
seen early enough to decide that the closed 
space of the distal phalanx is partially 
involved. However, if it is realized that the 
entire distal phalanx is affected, the method 
of Koch may be used (Fig. 3). The inci- 
sion should be placed to the side of the 
finger to preserve delicate tactile sensation, 
otherwise disturbed by a median incision. 
The knife is introduced on an oblique plane 
extending well to the opposite side of the 
finger, making a free incision with division 
of the columns of connective tissue and fat, 
thus liberating any associated discrete 
pockets of pus. I n one’s eagerness to make a 
free incision, the knife should not extend 
beyond the base of the phalanx; else, the 



Fig. 4. Deformity of terminal phalanx of thumb resulting from felon, 
improved by liberation of the scar and implantation of fat. (Kanavel, 
A. B. Infections of the Hand. Phila., Lea & Febiger.) 


acteristic of pus in other subcutaneous flexor tendon sheath will be contaminated, 

areas. In general, one may say that when favoring a tenosynovitis. 

there is present a painful, tender, distal Vaseline gauze drains are suggested as 

* Kanavel, A. B. Infections of the Hand. Ed. 6. rubber tubin g ma J cause Pressure necrosis. 
Philadelphia, Lea and Febiger, 162. * Koch, S. L. J. A. Af. A., 92: 1171 (April 6) 1 9 * 9 * 
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Excessive packing should be avoided; a 
thin strip of gauze introduced to thp depth 
of the wound is ample. Early removal of 
the drain is suggested. 

In the immediate postoperative treat- 
ment, abundant moist dressings should be 
applied to include the entire hand, as before 
described, during the period of localization, 
with rest in bed. For ambulant treatment, 
a splint extending from the linger tip to the 
elbow, with the use of a sling is to be con- 
sidered for appropriate rest and immobiliza- 
tion to favor resolution. 

Results. When incision has been de- 
layed and mass destruction of soft tissue 
and bone has occurred, prolonged drainage 
is to be expected. In the case of necrosis of 
the diaphysis, drainage will continue until 
sequestrum has been discharged or re- 
moved. The removal of sequestrum may be 
facilitated by instrumentation, after partial 
separation has taken place. At no time 
should a curette be used on account of 
injury to or removal of periosteum, thus 
interfering with bone regeneration and 


function. Amputation should not be con- 
sidered unless there has been complete 
destruction of the terminal phalangeal 
joint. 

In the average uncomplicated felon, a 
good functional result is usually obtained. 
Plastic operations for correction of the 
deformity may be necessary (Fig. 4). Con- 
tracted scars of the finger tip may be 
liberated with implantation of fat, to 
improve function. 

SUMMARY 

The article deals 1 with the cause and 
varieties of felon, together with a descrip- 
tion of the anatomy and pathology. The 
symptoms, diagnosis and differential diag- 
nosis are discussed including the manage- 
ment and prognosis of finger tip infections. 

The treatment includes methods aiding 
localization, types of incisions and drains to 
be used, also the care of osteomyelitis and 
bone necrosis. 

Four illustrations are used to explain the 
text of the article. 


■€ 13 *- 



FROST-BITE: TREATMENT BY PASSIVE VASCULAR 

EXERCISE* 

REPORT OF CASES 
Hugh L. Murphy, m.d. 

BROOKLYN, N. Y. 


F ROST-BITE is a definite pathological 
entity prevalent in winter months and 
characterized by varying degrees of 
reddening of the skin, and if not properly 
and early treated, to actual gangrene. In 
most standard textbooks frost-bite is a 
subject which is passed over lightly with 
only a few lines; the best treatment for it 
being prophylactic, or, if the sufferer has 
been exposed to the cold enough to deserve 
hospitalization, advice is offered to await 
demarcation of the gangrenous process and 
do a necessarily mutilating amputation of a 
part or whole of a foot or hand. Rubbing 
snow and ice on the frozen extremities and 
other crude methods in use for centuries 
are still the most common forms of treat- 
ment used toda3 r . 

In the past few 3- ears there has been great 
interest aroused in peripheral circulator 
conditions in general with remarkable re- 
sults in saving limbs where amputations 
were conceded to be the onl3 r avenue open 
as a life-saving measure. Various workers 1 
have repeated^ shown that man3 r cases of 
definite organic arterial occlusion evidenc- 
ing actual gangrenous lesions responded to 
the newer concepts of conservative therap3 7 , 
thereb3' avoiding amputation and saving 
the entire limb, making an economic res- 
toration of a useful citizen instead of a 
public charge. 

With these recent advances in vascular 
therapy in cases of arteriosclerosis, throm- 
bo-angiitis obliterans, etc., there are va^- 
ing degrees of vasospasm superimposed 
upon an organic obliteration. One of the 
greatest factors in the prognosis is this 
element of vasospasm and the development 
of a collateral circulation to balance 


tissue exchange in undernourished areas 
of ischemia. 2 

PATHOLOGY 

There ma\ 7 be considered three stages of 
frost-bite depending on their severity: 

1. The stage of e^-thema in which the 
part exposed becomes red, with severe 
burning and a prickling sensation which is 
followed b3 r vasoconstriction and numb- 
ness. Further exposure ma3 r be dangerous 
due to this anesthesia and more damage to 
the part ma3 7 develop. If exposure ceases at 
this point there follows an intense redden- 
ing accompanied b3 r itching, prickling 
sensations and swelling. Recover ma3 7 be 
complete or chilblains ma3 7 develop which 
are characterized b3 r bluish areas or 
nodules in the skin with a red areola. 

2. The second stage presents large vesi- 
cles or bullae on a red skin containing clear 
water3 r fluid which 111a} 7 heal or become the 
site of a persistent secondart 7 infection. 
This stage resembles severe second degree 
burns. 

3. The third or terminal stage occurs 
from prolonged exposure to freezing and 
the circulation to the part is complete^ 
shut olf. Gangrene of a vanning degree 
results. 

It is a debatable question as to whether 
the pathologic effects are a direct result of 
the cold causing a coagulation of the tissue 
with a thrombosis of the blood cells within 
the smaller terminal blood vessels, or due 
to the vasoconstriction, or to a trophic 
nerve disturbance. There ma3 7 be a tendon 
or bone injun 7 in severe cases. 3-5 Osteo- 
porosis may ensue with necrosis of bone and 


* From the Vascular Disease Clinic of St. Mary’s Hospital, Brooklyn, N. Y. 
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subsequent sinus formation. Joint spaces The only hope lies in the relaxation of the 
are narrowed or obliterated in late cases, spasm of .the arterioles with a reestabhsh- 
Bone repair is slow. Epithelialization is ment of an adequate circulatory balance. 6 



Fig. 1. Case 1. Second degree frost-bite of both 
hands twelve hours after exposure to zero 
weather. Note large blebs on fingers, swelling 
of forearm and wrist. Subcutaneous throm- 
bosis. 


Fig. 2. Case 1. One week later; after ten hours of 
passive vascular exercise therapy. Note the 
several layers of new epithelium; thrombosis 
under nails, marked destruction of skin of fifth 
fingers of both hands. 


extremely slow in cases that are allowed to 
heal spontaneously. 

The clinical picture and what is known of 
the pathological picture together with the 
results to be presented point to an ischemia 


PREDISPOSING FACTORS 

Brahdy 7 emphasized many instructive 
points in a survey of 388 cases of frost-bite 
among New. York City employees during 



Fig. 3. Case i. One month after starting passive 
vascular exercise therapy. Twenty-five hours 
given over tins time. Note complete epitheliza- 
tion with line of frost bite on hands. Some 
swelling and stiffness of the fingers remain. 

due to vasoconstriction as the basis of the 
condition. From a therapeutic standpoint 
this must be considered the one important 
factor. Undoubtedly, some of the damage is 
due to direct freezing and trophic changes. 



Fig. 4. Case i. After physiotherapy over a period 
of three months. 


the winter of i933~ I 934* There were an 
unusual variety of cases which allowed a 
detailed analysis of the predisposing causes 
in this city. Thus he was enabled to reduce 
the incidence of frost-bite by giving timely 
warnings as to the proper clothes, habits, 
and ceasing outdoor work when the tern- 
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perature fell below I4 °f. with a high wind 
blowing. The following are the factors 
emphasized as a result of this survey: 



of hand and fingers shown. 

j. The length of time of exposure after 
the first symptoms of numbness developed. 
Those workers who continued for several 
hours after this warning had the worst 
frost-bites. 

2. Too rapid thawing was not advised 
nor was too prolonged rubbing with snow. 8 
Body heat was less harmful, as by placing 
the hands in cotton or next to one’s own 
body skin. 

3. Age was not a factor except in cardio- 
vascular disease or diabetes. 

4. Clothing must not be too excessive to 
cause sweating and later chilling. Also shoes 
and gloves should not be constricting. 

5. Alcohol is a factor only when taken 
too freely as to numb the consciousness. 
Many cases of severe frost-bite occur in 
drunkards on a bitter cold day. 

6. Coffee and tobacco are known to 
lower the skin temperature by capillary 
constriction and are therefore not advised 
when one is exposing oneself to cold for 
several hours. Hot water and aspirin will 
cause a rise in skin temperature by 
vasodilation. 9 - 10 

7. Poor nutrition, as is found in relief 
workers, lowers their resisting power to 
exposure to severe cold. 

8. Co-existing constitutional conditions 
of the exposed men, such as diabetes, myo- 
carditis, arteriosclerosis, Buerger’s and 


Raynaud’s disease, made them far more 
susceptible to the more severe form of 
frost-bite. 

9. Weather condition : When the outdoor 
temperature is below 8°f. and between 
8° and I4°f. with strong winds, work should 
be postponed. Rest periods indoors of one- 
half hour periods should be allowed every 
two or four hours under these conditions. 
Frost-bite rarely occurred when the tem- 
perature rose to above 24 °f. regardless of 
how strong the wind maj r be." 

TREATMENT 

The treatment of frost-bite is threefold, 
the prophylactic, the conservative (passive 
vascular exercise), and the surgical. 

Prophylactic. This is the wisest course 
in the long run. By observance of the points 
mentioned, we could eliminate frost-bite, 
but the condition of the workmen being as 
thej r are and human nature being what it is, 
we will nevertheless have a great number 
in the large cities each winter. Those suffer- 
ing from diabetes, arteriosclerosis, periph- 
eral vascular diseases and general asthenia 
should not be exposed to the hazard of 
freezing. 

Passive Vascular Exercise Therapy. This 
conservative method of treating frost-bite 
has been borrowed from the armamenta- 
rium of several groups throughout the 
country who are treating organic arterial 
disease of the extremities with a great deal 
of success. 6 This method is one of creating 
alternate negative and positive environ- 
mental pressure within a glass boot into 
which the affected extremity is placed. The 
immediate effect on cases of frost-bite 
treated is the relief of the severe pain asso- 
ciated with the thawing out, enabling the 
sufferer to sleep. Depending on the severity 
of the frozen extremity the treatment may 
last for one hour daily to ten or twelve 
hours, or until a change to normal color is 
observed. It is remarkable how soon pallor 
is replaced by a normal pink color of the 
skin even after ten minutes of pavaex 
treatment. In severer cases in the second 
stage the numbness disappears, the large 


New Series Vol. XXXVI, No. i 


American Journal of Surgery 


373 


Murphy — Frost-bite 

blebs rupture spontaneously and new could be expected by waiting for spontane- 

epithelium appears on the exposed denuded ous healing. _ . 

areas. Infection is controlled more easily as An added economic factor is the short 



A B 

Fig. 6. Oise in. A, chilblains due to frost-bite in a patient with infantile paralysis. Note hemorrhagic areas 

of local necrosis, b, front view. 


the circulation is restored by a relaxation 
of the vasospasm due to the frost-bite. 

Where there is tendon injury as mani- 
fested by stiffness of the joint, this treat- 
ment is continued until the skin of the 
affected limb is entirely healed. Later, 
diathermy and massage will restore the 
normal function to a surprising degree. 

These patients have the best results when 
they are given the passive vascular exercise 
treatments early after exposure. After 
twenty-four hours actual gangrene has 
occurred to the terminal digits, and the 
best that can be hoped for in the more 
severe type is a quicker demarcation for 
surgery. Even in this stage the pain is 
greatly lessened in the restoration of the 
partly damaged tissue, with the added 
benefit of a lower level of amputation than 


time of hospitalization required in patients 
treated by this method, usually one to two 
weeks being sufficient. They can become 
ambulatory very soon and return to the 
clinic for further treatment. As a contrast 
to this, how many of patients have we 
seen in the hospital for three or four months 
and still visit the surgical clinics for dress- 
ing as late as Juty and August? 

Herrmann 6 has reported similar results in 
frost-bite cases treated by passive vascular 
exercise. 

CASE REPORTS 

Case i. D. B., male, twenty-five years old, 
fell asleep in snow on January 22, 1936, after 
drinking to excess. His hands were under soft 
snow for one hour or more. The temperature 
was near zero. On arriving home both hands 
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were swollen, stiff and numb and a cold water hand, resulting in subsidence of the swelling 
bath was given to the hands, the feet, and the and several layers of epithelium present in 
ears. He was admitted to the hospital twelve different areas; the fifth finger of each hand 



A B 

Fig. 7. Case Ui. a, side view, after t\vent3*-five hours of passive vascular exercise therapy over a period of one 

month; b, front view. 


hours following exposure, with a severe second 
degree frost-bite of both hands (Fig. i) and 
first degree frost bite of both feet and ears, 
the latter clearing up quickly in a few days. 
The hands presented a serious problem with 
anticipated amputation of both hands. There 
were large blebs on all fingers, thrombosis under 
the finger nails, and loss of sensation in four 
fingers, sensation was felt over the metacarpal 
area. Immediate passive vascular exercise 
treatment was given to both hands. After one 
hour the numbness in the fingers was replaced 
by a feeling and the pain disappeared. After 
the glass boots were removed from the upper 
extremities, some of the symptoms returned 
and more pavaex was given. Each day there- 
after each extremity received one hour of 
treatment. By the end of one week, ten hours 
of passive vascular exercise were given to each 


still looked dry and was discolored by old dried 
blood subcutaneously (Fig. 2). At this time 
there was normal sensation in all fingers, but a 
definite stiffness in the small joints of the 
fingers. The patient was discharged after two 
weeks of hospitalization. Thereafter he was 
treated in the Clinic. 

In one month he had had twenty-five hours 
of passive vascular exercise therapy with the 
result shown in Figure 3. There was complete 
healing of the skin but some swelling and stiff- 
ness of the fingers persisted, due probably to 
tendon injury at the time of the frost-bite. 
Other physiotherapeutic measures were pur- 
sued for the next three months, such as 
diathermy, active and passive motion, with 
the end results seen in Figures 4 and 5. Here 
we see normal skin with no swelling, skin folds 
restored, new nails in evidence, and a very 
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useful hand as is shown by the restoration of 
the tendon injury to a normal function of full 
flexion of the fingers (Fig. 5). 

Case 11. E. R., male, fifty-nine years of 
age, a P.W.A. snow shoveller, had the tips of 
the fourth and fifth fingers of the right hand 
frozen on January 24, 1936. He was treated 
for one month by the usual methods before he 
was sent to our clinic. There were still numb- 
ness and tingling of these two fingers; the fifth 
finger tip was reddened and slightly swollen, 
but the fourth finger was edematous in the 
distal two-thirds with a necrotic area 2 cm. 
by 1.5 cm. on the soft pad of this finger tip. A 
total of fifty hours of passive vascular exercise 
over a period of six weeks was given to this 
frozen member with the complete healing. 

Case iii. D. M.» female, aged twenty-one 
years, presents a case of chilblains. Eight years 
previously she had had infantile paralysis of 
both legs. She has always complained of cold- 
ness and blueness of the legs during the winter 
months. One month previously, on January 24, 
1936, she was exposed to severe cold weather, 
after which she experienced painful tingling 
sensations in her legs, which became aggravated 
when near heat. 

This patient noticed that numerous bluish 
blotchy areas appeared under the skin on both 
legs but more so on the left leg in the lower half. 
Pedal pulsations were felt easily. The skin 
temperature of the distal half of both legs was 
subnormal. The dark areas were very painful, 
irregular subcutaneous hemorrhages and also 
involved the tips of the toes of the left foot. 
Treatment consisted of twenty-five hours of 
passive vascular exercise over a period of one 
month with the end results shown in the 
accompanying photographs (Figs. 6a and b, 
and 7A and b). All areas of chilblains are 
healed with a pleasant sensation of warmth 
of her legs not experienced by this girl in years. 

SUMMARY 

Frost-bite is a prevailing pathological 
entity not uncommonly found among out- 
door workers during the cold winter 
months, especially at temperatures below 
8°f., or between 8° and I4°f. in the presence 
of strong winds. 

The underlying pathology results in the 
disturbance in the blood supply to the part 
by a marked vasospasm producing ischemia 
and anesthesia and if this vasospasm is not 
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relieved within a period of twenty-four 
hours actual gangrene may result. 

Prophylaxis is the most important factor 
in reducing the incidence of occurrence. 

A comparatively new method of con- 
servative therapy is offered in the alle- 
viation of frost-bite, by the rapid relief 
of pain and the rapid restoration of 
circulation of the relaxation of vasospasm 
with a complete recovery in cases treated 
early. Late cases that have actual gangrene 
are relieved of pain and require less exten- 
sive surgery and a more useful limb there- 
fore. Tendon injuries are not necessarily 
of a permanent nature. Epithelialization 
is rapid. Hospital stay is remarkably less- 
ened as an added economic factor. 

The passive vascular exercise therapy in 
frost-bite will enable the surgeon to change 
from the placid role of waiting for a time to 
•amputate to an active role of trying to tide 
these sufferers through to a stage of actual 
healing by restoring their circulatory 
balance in a rapid and sound way. 
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I NFECTIONS of the hand differ from 
infections in other parts of the body 
mainly because of the complicated 
anatomical structure of the extremity. 

Generally there is too little stress paid to 
the macroscopic and microscopic anatomy 
of the various structures which compose 
the hand, and it was not until Kanavel’s 
admirably thorough work was published 
that attention was directed to a more 
scientific view and a more efficient basis 
for their treatment. A realization of the 
technical possibilities, and an appreciation 
of the economic loss suffered by patients 
due to improper and inefficient surgical 
methods, have raised the standards which 
obtain today in the surgical treatment of 
hand infections. 

Questions are frequently propounded as 
regards the proper limitations of minor 
surgery of the hand, or rather as to hand 
infections which may be treated correctly 
in the physician’s office as distinctly minor 
surgical cases. The following, in our view, 
are the types which may be properly 
treated as ambulatory: 

i. Infections around the nail, such as 
eponychia, paronychia and subungal ab- 
scess. In this class may also be included 
subungual hematomata, which are prone to 
infection. 

2. Felons or terminal closed-space infec- 
tions. 

3. Collar-button or collar-stud abscesses, 
or lumbrical space infections. 

4. Furuncles and carbuncles. 

5. Cellulitis, with subcutaneous abscess 
formation. 

Tenosynovitis, midpalmar space infec- 
tions, thenar and hypothenar abscesses and 
subflexor space or Parana space infections, 
should be treated in the hospital because 


of their general severity, the danger of 
complications and postoperative deformi- 
ties resulting in severe economic loss to the 
patient. It is an evidence of poor surgical, 
or other judgment, to attempt office treat- 
ment of these infections under general or 
local anesthesia. A complete operative 
room set-up for these patients is just as 
imperative as it is for an appendicectomy. 
An inexperienced or mediocre surgeon may 
at times successfully remove an easily 
accessible, acutely inflamed appendix; he is 
not justified however in operating on the 
hand unless he has a thorough knowledge 
of the surgical anatomy with its complexity 
of tendons, fascial planes, blood vessels and 
nerves. 

Auchincloss wrote, “The story of hand 
infections centers about anatomical archi- 
tecture. With no desire to minimize the 
importance of bacteriological, serological 
and chemical aspects, one must remember 
that it is their bearing on structures having 
an anatomical arrangement peculiarly their 
own that concerns us, rather than these 
subjects as general entities.” 

1 . Infections Around the Nail. The nail, 
a modified skin structure, derives from the 
layer which is known as stratum lucidunr, 
near its base is a whitish portion, denomi- 
nated lunula. The entire nail rests upon a 
bed. The subjacent epithelium is the nail 
matrix. The subungual space, the area 
between the nail and the bed epithelium, 
is extremely vascular. A somewhat wedge- 
shaped structure of skin, the eponychium, 
lies dorsal to the nail-root. Between the 
eponychium and the dorsal skin is a layer 
of subcutaneous tissue rich in lymphatics 
but poor in fat. On both sides one finds the 
paronychium which is continuous with the 
eponychium and of a similar structure. The 
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skin in this region is noticeably more inflicted by a manicurist. A simple par- 
flexible and softer in consistency than on onychia (Fig. ic) may respond to the treat- 
the palmar or volar aspect of the finger ment recommended for eponychia, or one 



A 



Fig. i. Infections around the nail. 


because of the greater flexibility and elastic- 
ity required of the entire dorsal skin surface 
of the finger to permit of flexion (Fig. i). 

Infections of the subcutaneous tissue, 
between the dorsal epidermis and the 
reflected epithelium of the eponychium, 
may result in cellulitis or it may localize 
and form a small abscess which appears like 
a pus blister. This type of infection is very 
mild and may be cured by gently pushing 
back the roof of the blister or pricking it 
with a sharp needle and allowing the pus to 
escape (Fig. ia). The redundant, overlying 
epidermis is then clipped away to permit 
proper drainage. The insertion of a drain is 
unnecessary and wet dressings applied for a 
few days usually effect a cure. This condi- 
tion is frequently confused with the more 
serious infection of the nail-bed which 
results in subungual abscess. Even though 
pus is not observable here under the nail, 
its presence is presumed on the basis of a 
simple eponychia which fails to yield to the 
mild form of treatment described (Fig. ib). 
One may be suspicious of a subungual 
abscess if there is discoloration in the region 
of the lunula and a vellowish-white color 
due to the actual presence of pus beneath 
the nail. 

In paronychia similar conditions are 
noted. This common infection frequently 
results from neglected hangnails or trauma 
to the cuticle over the base of the nail 


may find that the pus has burrowed under- 
neath the nail forming a subungual abscess. 

When the diagnosis of this type of 
abscess is made, with or without eponychia 
or paronychia, simple incision into the soft 
tissue will not always effect a cure. Pain 
is often unrelieved for several days after 
surgical intervention, and it will persist 
until the roof of the abscess, which is the 
superimposed nail, is removed (Figs, ib 
and id). 

It is inadvisable and unnecessary to 
remove the entire nail; it is generally 
sufficient to remove the base up to the 
distal margin of the lunula, care being ex- 
ercised that a complete segment is removed 
and that no fragments of the nail are left 
at the juncture of the eponychium and 
paronychium which may act as plugs 
preventing adequate drainage. On remov- 
ing the nail, one may not note a gush of pus, 
but it will be observed that there is, never- 
theless, constant drainage of purulent 
material, and that relief usually follows 
within six or eight hours. 

When a subungual abscess is associated 
with paronychia, some surgeons advise 
removal of the nail with its contiguous nail- 
bed on the side of the infection, thus 
preserving the remainder of the nail-bed 
and the nail. This is seldom necessary 
because the infections generally are located 
near the base of the nail and are cured only 
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on removal of the entire nail-base. The 
portion of the nail distal to the lunula, 
which is known as the body of the nail, is 



Fig. 2. Subungual abscess 
associated with paronychia. 

(After operation.) 

not removed. The exposure of a large, 
tender, vascular surface is thus avoided. 
When this is preserved, within a week after 
operation, the exposed portion of the nail- 
bed becomes dry and the remaining distal 
portion acts as a covering for the tender 
subungual tissue, and the patient is able 
to resume his vocation. The new nail will 
gradually displace the distal portion of the 
old nail without incapacitating the patient 
(Fig. 2). 

2. Felons or Terminal , Distal Closed 
Space Injections . These are infections of 
the palmar or anterior aspect of the finger 
at the distal phalanx. The reader will note 
in the accompanying illustrations that the 
terminal closed space is made up of what 
Auchincloss calls "Tat caverns” which run 
anteroposteriorly from the chorium to the 
periosteum, and the terminal closed space 
extends from the tip of the finger to a point 
about 34 i nc h distal to the crease and is 
completely separated or walled off by an 
envelope of fascial tissue not only from the 
flexor profundus tendon, but likewise from 
the epiphyseal end of the bone. Certain 
surgeons believe that there is a continuity 
of the so-called deep connective tissue 
trabecula with the periosteum of the bone, 
and that lymphatics are to be found be- 
tween the skin and the bone. According to 


Kanavel, deep penetration of the sweat 
glands into the subcutaneous tissues is an 
important factor in hastening bone involve- 



closed space. 

ment. In addition to sweat glands, these 
columns of fat contain nerve filaments and 
blood vessels (Fig. 3). 

It is noticeable on careful dissection that 
the artery to the epipltyseal end of the bone 
is independent of the vessels that supply 
the more distal portion or shaft. The 
diaphysis of the phalanx is supplied by 
digital vessels and end filaments of the 
digital nerves. The epiphysis, however, 
receives its blood supph r through small 
branches of the digital artery before they 
enter the closed space. These anatomical 
facts are important considerations in deter- 
mining not only the course and rapidity of 
infection, but in the scheme of treatment. 

Etiology. The etiological factor is usu- 
ally a needle or pin prick or perhaps some 
unnoticed injury. The wound becomes 
sealed due to the toughness of the skin and 
the infection spreads immediately along the 
line of least resistance, which is towards 
the bone. 
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Symptoms. Pain, at first mild in charac- 
ter, becomes severe and throbbing within 
twenty-four hours as the tissue spaces fill 
with inflammatory exudate; in a few days 
the volar aspect of the terminal phalanx 
appears swollen and bulbous. The patient 
develops a temperature. If untreated, in 
about four days, the finger becomes 
fluctuant and exquisitely tender. 

Diagnosis. The localization of the pain- 
ful swelling and the shape of the distal 
phalanx, without extension of tenderness 
along the flexor tendon, are pathognomonic 
of terminal closed space infection. One 
rarely notes Iymphangitic streaks extend- 
ing up the forearm. 

Treatment. The fascial spaces or fat 
caverns in the pulp of the finger run antero- 
posteriorly, and in order to empty these 
(Fig. 3), one must incise transversely so 
that the pus will drain readily from both 
ends of the divided channel. It is readily 
understood therefore why the fish-mouth 
or horseshoe incision (Fig. 4) should be the 
method of choice; and likewise, one may 
readily appreciate the futility of a longi- 
tudinal incision over the middle of the 
terminal closed space. The latter type of 
incision does not completely empty the 
purulent exudate, nor does it permit 
adequate drainage and it deforms the distal 
phalanx, disturbing, too, the tactile sense. 
On the other hand, the horseshoe or fish- 
mouth incision provides adequate drainage, 
heals with no deformity, and does not affect 
the tactile sense. Once the diagnosis is 
made, surgical intervention should be 
immediately instituted; and it may be 
carried out at the base of the finger under 
local block or infiltrative anesthesia. 

An incision is made in the manner 
described and a piece of dry gauze is 
inserted between the two flaps for hemo- 
stasis. A wet dressing is not applied until 
about eight hours after operation. If used 
prior to this time, bleeding may be pro- 
moted by the hygroscopic action of the 
moist dressing. The wound need not be 
dressed for two days; thereafter daily 
dressings are in order. The packing is 


removed on the fourth or fifth day after 
thoroughly moistening the finger in order 
to loosen the gauze, thus permitting pain- 
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Fig. 4. Fish-mouth or horseshoe incision. 

less removal. The purulent discharge prac- 
tically ceases about the seventh or eighth 
day and balsam of Peru dressings are 
applied to the wound. Healing then takes 
places rapidly and at the end of a few weeks 
further dressings are unnecessary. 

If the incision is properly made there is 
no danger of injury to the flexor tendon 
with resultant suppurative tenosynovitis. 
This complication ma}*- be avoided if the 
ends of the horseshoe are not carried nearer 
to the distal crease than one-quarter inch. 

Complications. Osteomyelitis of the 
terminal phalanx, as a complication, occurs 
rarely. Absorption of calcium takes place 
in the terminal phalanx, on account of 
chronic passive congestion, and the x-ray 
plate gives the picture of an osteoporosis 
which is frequently mistaken for osteo- 
myelitis. Almost the entire bone distal to 
the epiphysis apparently disappears, but 
one will note, after a period of three to nine 
months, that repeated x-ray examinations 
reveal a reappearance of the normal density 
of the terminal phalanx due to the impreg- 
nation of the fibrous matrix with calcium 
after the establishment of the normal bone 
and soft tissue circulation (Figs. 5A-1). In 
osteoporosis one does not note the stripping 
or elevation of the periosteum which occurs 
is osteomyelitis. In the latter case, the 
wound does not heal until the loose particles 
of bone are extruded or removed, and the 
osteoporotic appearance is more patchy 
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in type than in the physiological osteoporo- 3. Collar-bulton or Collar-slud Abscesses 
sis described (Figs. 6a and b). (Subepilbelial Abscess). This type of infec- 

Various etiologic factors are concerned tion is encountered in working men who 
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Fig. 5, a and b, July 13; a, lateral view; b, anteroposterior view; c and e>, July 20; c, lateral view; r>, antero- 
posterior view; e and f, July 27; e, lateral view; F, anteroposterior view; G and h, August 10; G, lateral 
view; h, anteroposterior view; 1, lateral view, September 8. 



in the bone involvement of terminal closed- 
space infections. They are: 

1 . The contiguity of the deep connective 
tissue trabecula with periosteum; 

2. The perpendicular course of the 
lymphatics, from the skin to the bone; 

3. The deep penetration of sweat glands 
into subcutaneous tissue. 


have a thick palmar epidermis. It originates 
as a superficial infection beneath the epi- 
dermis which, in time, ruptures and bur- 
rows down through the dermis into the 
subcutaneous tissues. This infection may 
remain at times localized and rupture sub- 
sequently through the skin; when this is 
not possible, owing to integumental thick- 
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ness, it may spread down through the skin 
fibers of the palmar aponeurosis forming a 
collection of pus between the lumbrical 


Treatment. Under local block anes- 
thesia, infiltrating in a direction proximal 
to the infection in the palm, an incision is 



A B 

Fig. 6. Osteoporosis of a terminal phalanx, with a closed 
space infection, showing a restitution to normal after 
many months. The bone picture may be interpreted 
erroneously as osteomyelitis. 


muscles pointing towards the web (Fig. 7). 
This peculiar type of infection eventuates 
in what is termed the “collar-button” or 
“collar-stud abscess” and receives this 
appellation because it is characterized by 
a superficial accumulation of pus in the 
palm connected by means of a narrow 
channel with a similar, and often larger 
collection in the deeper tissues. Oftentimes 
it will be noted that these collections of pus 
tend to burrow into the superficial tissues 
along the volar aspect of the proximal 
phalanges. A tremendous amount of edema 
is noted on the dorsum of the hand, but 
careful examination will reveal the absence 
of tenderness along the flexor tendon. 



Fig. 7. Collar-button or collar-stud abscess (subepi- 
thelial abscess), showing line of incision. 

made through the web, extending into the 
palmar aspect of the hand through the 
true skin (Fig. 7). An artery clamp is then 
inserted into the lumbrical space, spreading 
the surrounding tissues, thereby releasing a 
large amount of pus which is out of all 
proportion to the preconceived size of the 
abscess from a mere view of the superficial 
inflammatory area. There is moderate 
bleeding occasionally from the digital 
vessels, but this is readily controlled by 
packing with a strip of dry gauze. The 
wound is then dressed; wet dressings are 
not applied until twenty-four hours later 
owing to the possibility of exciting bleeding 
by the hygroscopic action of the dressings. 
The gauze is removed in two or three days. 
Wet dressings are continued for a few days 
longer, and then a mixture of balsam of 
Peru and castor oil is applied to the wound 
to stimulate the growth of granulation 
tissue. Healing is complete in about two 
weeks (Fig. 7). 
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4. Furuncles and Carbuncles . Furuncles 
and carbuncles usual!}' occur on the dorsum 
of the hand or on the fingers, and do not 



Fig. 8. Diagram showing carbuncle; a, pus; b, neurotic 
area; c, leucocytic infiltration. 


differ in any respect, clinically or path- 
ologically, from similar infections in other 
parts of the bod}-. Frequent^, however, 
they do not receive the radical treatment 
indicated and a long period of convalescence 
is the result. Infectious material finds entry 
by wa}^ of the hair follicle and its contigu- 
ous sebaceous gland, or directly through 
the sweat gland, thereby causing an infec- 
tion in a column of fat which spreads to the 
deeper layers of the subcutaneous tissue 
and then laterally to the adjoining fat 
columns, through which path it reaches the 
skin. A considerable area of the subcuticu- 
lar tissues, in this manner, becomes hone} r - 
combed with abscesses. One may observe 
the initial focus coming to the surface, 
giving the impression of a furuncular 
infection. A simple differential point in the 
determination whether one is dealing with 
a carbuncle or a furuncle is that around the 
central necrotic zone a secondary one of 
infection appears, with small, sieve-like 
openings in the skin which give the appear- 
ance of numerous furuncles discharging 
small quantities of pus, and away from the 
immediate area, one of brawny induration 
is noticeable, the roof of the central necrotic 
area. This is bounded by a leucocytic zone 
of infiltration (Fig. 8). 


When dealing with a simple furuncle it 
generally suffices to avulse the hair with its 
follicle to provide adequate drainage. 
Furuncles should never be squeezed be- 
cause the pus from a single furuncle may 
readily be forced into neighboring columns 
of fat, thereb}^ converting a minor infection 
to a more serious one, the carbuncle. 

Treatment . For the simple furuncle, 
then, avulsion of the air usuallv suffices. 
If wet dressings are applied, the infection 
usually resolves in three to five days, with- 
out avulsion of the hair and its root. The 
pain and discomfort are, of course, out of all 
proportion to the actual size of theinfection. 

Carbuncles require adequate drainage 
by crucial incisions beyond the tertiary 
zone of inflammation, undermining of the 
resultant four flaps and the removal of 
necrotic masses. Care must be observed to 
keep the incision and the dissection super- 
ficial to the underljdng tendon sheath, for 
between it and the nethermost area of the 
carbuncle there is a Ieucoc} r tic zone of 
infiltration which acts as a defensive bar- 
rier. The careless use of a scalpel without 
proper visualization ma}^ injure the tendon 
sheath and cause a fulminating infection. 
After the excision of the central necrotic 
mass, the gaping wound is packed with 
gauze which is removed in about three 
days. There is usually little or no bleeding. 
Ligation of blood vessels is generally un- 
necessary. Troublesome bleeding is checked 
by firm gauze packing sewn over the skin 
flaps with single sutures and made to serve 
as a hemostatic tampon. Repacking of the 
wound after the three-day interval is 
unnecessary because drainage usually con- 
tinues and sloughing areas are easil} r re- 
moved with forceps or scissors. It is poor 
surgery to excise a carbuncle in its entirety 
because a large raw area necessarily results 
requiring skin grafting. 

5. Cellulitis with Subcutaneous Abscess 
Formation. This condition usually com- 
plicates a superficial infection such as a 
furuncle, for example. The infection, in- 
stead of partial localization in the skin, as 
in carbuncles, spreads diffusely into the 
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subcutaneous tissues and forms a localized more correct evaluation of the gravity, and 
abscess. This does not, as a rule, involve consequently, of the probable course of a 
the tendon sheaths or tendons primarily, given case. 



But improper surgical treatment with the 
careless use of the scalpel may introduce 
the infection into the deeper tissues. 

The treatment consists in the thorough 
evacuation of the abscess by careful inci- 
sion through the skin and gentle separation 
of the deeper tissues with an artery clamp. 
This may be done under local block anes- 
thesia. If the abscess is extensive, the 
patient should be hospitalized. This condi- 
tion should not be confused with a cellulitis 
which occurs secondary to a perforating 
tenosynovitis or a thenar, hypothenar or 
midpalmar space abscess. These infections 
should be classed as major surgical ones. 

CONCLUSIONS 

A thorough knowledge of the surgical 
anatomy of the hand is an absolute impera- 
tive in the treatment of its various injuries 
and infections. Such knowledge assures a 


The hand is the most anatomically com- 
plex mechanical bodily member and as 
such demands profound attention, amelio- 
rative or curative, for functional, economic 
and esthetic reasons. 

We have adverted to infections around 
the nails and the determination of their 
extent, gravity, and proper treatment; to 
felons or terminal closed space infections 
with, at times, difficult elicitation of 
fluctuation and the necessity of early 
incision properly placed; to collar-button 
or collar-stud abscesses in which, because 
of the loose character of the areolar tissue 
in and about the Iumbrical muscles, infec- 
tions spread rapidly to adjacent mechani- 
cally vital structures; to furuncles and 
carbuncles; to cellulitis and to subcutane- 
ous abscess formations in which a correct 
diagnosis and use of the scalpel are 
essentials. 



REMOVAL OF FISH HOOK EMBEDDED IN FINGER 

Charles C. Murphy, m.d., f.a.c.s. 
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T HIS injury is sufficiently prevalent 
to be worthy of consideration. The 
most important points in the treat- 
ment of this condition are prophylactic 
care and avoidance of unnecessary trauma 
to the tissues in its removal. 

A large proportion of the infections of the 
hand follow trivial injuries such as those 
caused by the fish hook. Most of these in- 
fections could be prevented by efficient 
first aid, which includes forcing blood out 
of the wound, prompt application of tinc- 
ture of iodine, merthiolate, or other such 
effective antiseptics, removal of the foreign 
body aseptically and immobilization when 
in doubt. 

With increasing experience we have come 
to lay greater stress on careful thorough 
cleansing of the wound with soap and 
water, and abstinence from the use of 
powerful and irritating antiseptics, because 
of the destructive action of such antiseptics 
on exposed and non-resistant tissue cells. 

If grease and dirt cannot be removed by 
soap and water; ether, benzene or some 
other fat solvent may be used, followed 
again by soap and water, after which, tinc- 
ture of merthiolate is applied to the injured 
digit. 

The area involved is infiltrated with local 
anesthetic, my preference being butyn- 


epinephrine solution K per cent, the ad- 
vantage being immediate and prolonged 
anesthesia as well as a minimum of toxicity. 
If the fish hook is firmly and deeply em- 
bedded in the underlying tissues, the best 
procedure in m3 7 hands has been to punc- 
ture the skin at the point of the fish hook if 
palpable, either with the point of the hook 
itself or by a small stab incision with the 
scalpel allowing the point of the hook to 
emerge sufficient^ 7 to cut the hook on the 
shaft proximal to the barbs using a wire 
cutter or bone cutting forceps for this 
purpose. The hook then being withdrawn 
through the point of entrance, a 50 per cent 
alcohol and boric dressing is applied and 
kept moist while there is an} 7 evidence of 
tenderness or pain. Incision should be made 
laterally when practicable, to avoid injury 
to the tendons and tendon sheaths to 
avoid possible tenosynovitis and away 
from the joint space to avoid trauma and 
possible infection into the joint itself. 
Where infection with tetanus bacilli is 
possible this should be anticipated by the 
administration of tetanus antitoxin at the 
time of the surgical procedure. The possi- 
bility of infection with the organism of gas 
gangrene must likewise be kept in mind and 
the wound examined daily for such infec- 
tion, when feared. 
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P OLYDACTYLISM is the occurrence 
of more than the usual number of 
fingers or toes in any animal, such as 
poultry, in cattle, and in sheep, as well as 
in humans. 1-8 It is frequently associated 
with syndactylism, which is the occurrence 
of a web-like growth between the fingers or 
toes. 

Supernumerary fingers and toes have 
been observed and numerous articles writ- 
ten about them but up to date no definite 
etiology has been found. The condition 
seems to be best explained upon a 
hereditary basis in which the dominant 
Mendelian characteristic is that of polydac- 
tylism. 2 ’ 5,10,12 In 1866, Lawrence and Moon 
described a group of patients all suffering 
from similar symptoms, and since then 
such symptoms constitute what is known 
as a Lawrence-Moon-Biedl syndrome. In 
1922 Biedl called attention to the presence 
of polydactylism in many of these cases. 

In 1929 Harvey G. Beck reviewed 35 re- 
ported cases of the Lawrence-Moon-Biedl 1. 
syndrome, but offered no further informa- 
tion on the polydactylia phase. In a series 
of 64 descendants of an original effected 3 
parent, 27 were affected, 33 unaffected, and 
4 doubtful. 11 4 

This condition is found among the 5 
peoples of practically every country and is 
no more prevalent in males than in females. 

It affects the fingers more frequently than 
the toes. The supernumerary digits are 7 
usually marginal, undeveloped, and lacking s 
in a corresponding metacarpal bone. 

The cosmetic effect usually brings the 9 
patient to the doctor, but occasionally the 
impediment that the supernumerary digit ic 
causes while the patient is at work or the 
difficulty of getting shoes to fit when the 11 
affliction occurs on the foot, is what causes 
a physician to be consulted. 

Many varieties exist, ranging from the 1 
simple one phalanx, off-shoot type, to the 


complicated osseouslv combined type com- 
plicated further by syndactylism and 
supernumerary metacarpal or metatarsal, 
as the case may be. 12 

The diagnosis is obvious, but before 
satisfactory treatment may be given, the 
physician must make a careful roentgeno- 
logical study of the extremity in order to 
be sure which digit is supernumerary as 
well as to discover any accompanying 
complication. Treatment consists of the 
surgical disarticulation of the extra digit 
in such a way as to leave the least offensive 
scar from the cosmetic as well as the 
utilitarian viewpoint. 

SUMMARY 

Polydactylism is a hereditary condition. 
The diagnosis is obvious. 

The treatment is surgical. 
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T HE author’s impressions are based on 
an extensive experience with the treat- 
ment of varix and ulcer cases, which 
has come Iargefy from the Varicose Vein 
Clinic of the Long Island College Hospital 
and a considerable number of private 
patients, totaling over 25,000 individual 
treatments. 

Patients as well as doctors repeatedly 
ask the question “What is the cause of 
varicose veins?” It can be answered in all 
frankness that we do not know. To put an 
end to further questioning, we have always 
added to this statement that the dilatation 
is due to a condition of the wall of the vein 
in which a congenital or an acquired weak- 
ness has permitted the intravenous pres- 
sure to distend the vessel gradually. 

In the treatment of varices of the legs 
we record the state of the dilatation 
in degrees, for practical purposes using 
“moderate” and “severe,” with a descrip- 
tion of the distribution of the lesion. This 
point is raised because it is much more 
satisfactory to treat the moderate case 
rather than the one in which the veins have 
attained the size of a garden hose. 

The ulcer which occurs as a by-product 
of varicose veins, is a common experience 
and it is usually situated on the lower inner 
aspect of the leg but may be in any portion 
of the foot or leg above the plantar pad. 
They vary greatly in size, duration and in 
the amount of infection in the surrounding 
tissue. With the infection from the ulcer we 
get the damaging of the lymphatics and 
the accompanying edema; for this reason 
the ulcer in the edematous leg often appears 
exaggerated above what it actually is. It is 
like the picture of the elephant on the 
child’s balloon; when the balloon is dis- 
tended the elephant is big, but when 


the balloon is deflated the elephant is 
diminutive. 

In the literature one often finds objec- 
tions to sclerosing veins in pregnant 
women. In order to demonstrate to our own 
satisfaction the fallacy of the objection we 
have deliberate^ sclerosed veins during 
pregnancy with no accidents from this 
procedure. Despite this experience, how- 
ever, we no longer inject the veins in 
pregnant women because we believe that 
we are not able during pregnancy to deter- 
mine definitely what veins will be collapsed 
after deliver as the dilated veins have a 
remarkable faculty of disappearing in a 
large part after delivery. A purely personal 
factor may also enter into this conclusion. 
We hold that a woman in the process of 
preparing a fetus for delivery should not 
be hampered by any therapy whatever 
which might be considered elective. 

The individual who is suffering from any 
systemic disease through which he has 
been rendered an invalid whether it be 
heart, lungs, kidney, or any other organ, is 
noc a fit subject for therapy. In reference 
to all other contraindications to therapy 
we have seen fit to ignore them. 

The treatment of varicose veins today 
has been removed from the operating room; 
it is no longer considered necessary or 
advisable to excise varices. This does not 
mean necessarily that the removal of the 
offending veins is not desirable, because it 
is. The disability, hospitalization and loss 
of time by the operative method, as well as 
the increased mortality risk to the patient 
from the procedure, has forced the accept- 
ance of sclerosis in varicose veins as the 
preferable method of treatment. Many 
substances have been recommended for the 
production of the sclerosing effect; doubt- 


* From tfic Department of Surgery, Long Island College Hospital. 
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less many of those that we do not mention 
have great virtue. We have experimented 
with most of them and for reasons which 
seem to us proper, we have discarded all 
except sodium morrhuate 5 per cent and 
sodium chloride 36 per cent. The morrhuate 
rarely causes pain at the time of injection; 
occasionally, after the injection the patient 
will complain of a severe pain in the region 
of the lower spine, which lasts five or ten 
minutes. Apparently this back pain when 
once it occurs is repeated at every sub- 
sequent injection but we have seen no 
harm come from it. Morrhuate will some- 
times give rise to a skin eruption which 
may cover the entire body or parts of the 
body and is associated often with edema 
of the face. It is without doubt anaphylactic 
in origin; someone has euphemistically 
termed it morrhuism. 

We inject our patients in the standing 
or sitting position. We use a small needle 
of No. 22 or 24 gauge. After the material is 
injected a pledget of alcohol gauze is left 
over the puncture wound and pressure is 
maintained for three minutes at the point, 
the object being to restrict an intensive 
action of the reagent to a limited area. 
Despite this precaution, however, we often 
have this experience; an injection given in 
the lea gives rise to a sclerosis of the veins 
of the thigh. In two or three days the 
sclerosed vein should be both tender and 
painful, but this wears off. In another day 
or so the patient is left reasonably comfort- 
able. No disability as regards occupation 
occurs. Occasionally the extent of the 
sclerosis of the vein is much greater than 
was planned and the perivenous infiltration 
will be 5 or 10 cm. in extent and the entire 
area so hot, red and painful as to render the 
patient unable to pursue his occupation for 
a few days. We have found that a support- 
ing bandage to such an extremity is a great 
comfort to the patient. It will often permit 
him to be up and about and perhaps follow 
his work with a reasonable degree of com- 
fort. During these severe reactions a 
moderate degree of fever is observed. 
Although a number of deaths have been 


recorded in the literature from the scleros- 
ing treatment of veins, to our knowledge we 
have not as yet had such an experience. 

An individual who has had varicose veins 
is suffering from a congenital or an acquired 
condition which for practical purposes is 
progressive. Because today we remove by 
excision or sclerosis one group of offending 
veins is no guarantee that the individual 
is protected from the occurrence of other 
varices. We have reviewed our older cases 
sufficiently to see extensive varices recur- 
rent alongside of fibrous cords which are 
the remnants of the old sclerosed veins. It 
is better to forewarn patients that with the 
recurrence of any varices the treatment 
should be administered early when the 
varices are small as it is much easier to 
sclerose smaller veins than larger veins. 

Despite the purpose in the physician’s 
mind in the treatment of varices, many 
patients come for a motive which is perhaps 
not so serious. Personal vanity and cos- 
metic effect enters largely into the deter- 
mination of the female to rid herself of 
these disfigurements. Following the sclerosis 
by some solutions there is a pigmentation 
of the skin which occurs along the course 
of the vein; this we have seen repeatedly. 
It ma}' happen even with the materials we 
have recommended, but it is believed that 
it is least Iikely r to occur when these solu- 
tions are employed. 

Failures by the sclerosing treatment have 
occurred in our experience from time to 
time. Some individuals have been injected 
with every solution in our armamentarium, 
in every position and by ever}' technique, 
with no result. Such individuals have a 
resistant venous intima; one can explain 
the failure to sclerose in no other way. We 
have usually closed this disappointing 
chapter by giving such patients external 
support. Fortunately, the incidence of 
these experiences is less than 1 per cent. 

The acute phlebitis of infectious origin 
which occurs frequently in the natural 
course of events in varicose veins has been 
treated for generations, one might say, in 
the conventional manner of rest and eleva- 
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tion. Because of our experience with arti- 
ficial chemical thrombosis, we feel by 
analog}' that the infectious thrombosis 
should be treated by the same ambulatory 
method. For several years we have prac- 
ticed support by elastic bandage and 
mobilization of the patient for bacterial 
phlebitis of the lower extremity, as soon as 
the acuteness of the pain would permit that 
to be done. We have had no accidents or 
unusual experience as a result of this 
innovation. The patients, we believe, have 
been returned to useful activity after a 
much shorter period of time than was 
formerly the case. 

From time immemorial the ulcer of 
varicose origin has plagued mankind. The 
father of medicine, Hippocrates, made the 
observation that rest in the horizontal 
position would cure these lesions; modern 
times has added a host of antiseptics to our 
therapy. For all these antiseptics and their 
greasy vehicles we have but one thing to 
say and that is to condemn them. In the 
growth of the struggling epithelial cells 
from the margin of the ulcer there is no 
pabulum that equals the juices of the body. 
To administer a cocktail of a mercurial or 
phenol derivative to struggling epithelial 
cells is detrimental and can be only 
detrimental. 

The principle of support, achieved by 
means of a circular elastic bandage, is the 
procedure we employ. In order to seal the 
discharges from the wound this bandage is 
covered on one surface by neutral rubber, 
latex, in semi-liquid form. This bandage 
when applied is left in position for several 
days. The juice that accumulates between 
the latex and the granulation tissue will be 
found to be sweet, with little if any odor. 
Alicroscopic study will show detritus of 
disintegrated cells and a scattering of 
Gram-positive and Gram-negative organ- 
isms. Laboratory work on this juice has 


shown that it contains bacteriophage. The 
absence of putrefaction would seem to 
indicate that there are other bacteriolytic 
substances present. In this juice the 
epithelial cells grow well and rapidly, the 
healing time depending upon the size of 
the ulcer. In that group of individuals with 
an associated deep and long standing 
infectious process, the healing of the ulcer 
is slow of accomplishment. We find that 
this is especially true of those individuals of 
short life expectancy; these patients would 
be better off hospitalized. 

Undoubtedly burden bearing enters 
largely into the cause of varix and ulcer. 
People so afflicted are least able to bear 
extra loads of any kind; overweight has 
been noted with great regularity, both men 
and women being victims of this excessive 
poundage, especially women. Childbearing, 
overeating, endocrine dysfunction and en- 
forced inactivity from disability all enter 
into a story told by the scales. One confers a 
real blessing on these people by correcting 
their overweight; repair of the veins and 
healing of the ulcer is hastened and the 
tendency to recurrence of lesions is greatly 
reduced. The benefit to the entire body 
from the reduced amount of work that it 
has to do each day is definite. Every 
somatic cell gets a new lease of life. Dieting 
is a hard struggle but the victory justifies 
the battle. 

CONCLUSION 

It might be said that we have a simple, 
safe and rational method for the treatment 
of varicose veins which has passed well 
beyond the experimental stage and accom- 
plishes the most rapid and comfortable 
healing. Also we have a method for the 
treatment of phlebitis, whether of chemical 
or bacterial origin, which accomplishes the 
curing of the patient with greatly reduced 
disability. 




CLINICAL COMPARISON OF SCLEROSING SOLUTIONS IN 
INJECTION TREATMENT OF VARICOSE VEINS 

DELAYED SLOUGH; RECURRENCE OF VARICES 
Adolph A. Schmier, m.d. 


NEW YORK 


ALTHOUGH the efficacy of the 
y \ injection treatment of varicose 
veins has been definite^ estab- 
lished, I have been repeatedly questioned 
by physicians regarding the proper sites 
to begin injecting, the type of solution 
to use, the possible dangers involved, and 
the results that can be expected. It was 
the impression of many that the injection 
of veins in the upper thigh is contra- 
indicated. The literature also leads one 
to believe that certain sclerosing solutions 
are non-toxic svstematicallv and never 
produce sloughs locally, thereby making 
these solutions the most ideal. The written 
reports also lead one to expect a high 
percentage of recurrences. Since my obser- 
vations over a number of years do not 
confirm these impressions, I feel that 
a resume of my findings is warranted. 
In addition, I should like to describe 
what I call a “delayed or postobliterative 
slough,” a finding which I believe has 
not been reported. The cases supplying 
the data for this paper were treated 
both in the Varicose Vein Clinic at the 
Brooklyn Jewish Hospital, a branch of 
Dr. B. Wolfort’s Orthopedic Clinic, and 
in my private practice. 

GENERAL FACTORS INFLUENCING INJECTION 
TREATMENT 

It is a known fact that many patients 
and even some physicians still regard 
the injection treatment of varicose veins 
with suspicion and advise against the 
procedure. This is due to the immediate 
or delayed local pain, the systemic reaction 
due to drug idiosyncrasy, the occurrence 
of sloughs, and the supposedly high 
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incidence of recurrences. The general and 
local factors that determine the success 
or failure of this form of treatment have 
been repeatedly reported, and need only 
to be enumerated. Until recently the two 
main contraindications to the injection 
treatment have been an inefficient cir- 
culation through the deep venous system, 
and an acute superficial phlebitis. 

Postobliterative Infectious Phlebitis. In 
the past few years I have noted that 
active foci of infection, even distantly 
removed, have produced extensive painful 
obliteration in the veins injected. It is 
therefore important to postpone injections 
in patients suffering from upper respiratory 
infections or other active foci. It is also 
important for patients who have already 
had their veins obliterated to guard 
against all types of respiratory infections. 
I have had several cases in which a typical 
infectious phlebitis has been superimposed 
upon a chemically obliterated vein an 
invariable length of time following its 
injection. In 2 of these cases, the patients 
developed a sore throat and rhinitis just 
prior to the onset of the phlebitis. In a 
third case an influenzal bronchitis was 
present. The veins had been chemically 
sclerosed from two to six weeks before. It 
is evident that the recent phlebitis could 
not have been chemical in origin, but 
must have been infectious in type, meta- 
static in origin. This I have termed 
“postobliterative infectious phlebitis.” 
This is different from the severe, painful 
phlebitis which occurs within a few days 
after the injection of a vein in which a 
latent subclinical phlebitis existed. Tests 
to determine latent phlebitis have been 
described in the literature. When these 
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are positive, injections should be given had practically subsided, she was given a 
cautiously and in small amounts. In the second injection of only 2 c.c. of morrhuate. 
cases of postobliterative phlebitis, there The generalized rash again appeared. 



Fig. 1. Type of thin-walled vein likely to produce 
a delayed slough. 

were no evidences of a pre-existing latent 
phlebitis. 

Drug I diosymerasv , Morrhuism. An- 
other general factor detrimental to the 
injection treatment is the individual idio- 
syncrasy to various drugs employed. The 
accompanying table indicates that of the 
more common solutions employed, unto- 
ward generalized reactions are common 
with sodium morrhuate, quinine hydro- 
chloride and urethane, and sodium salicyl- 
ate. I have never yet seen any general 
reaction following the use of sodium 
chloride. After the use of sodium mor- 
rhuate, several patients developed gastro- 
intestinal upsets with nausea and vomiting. 
One patient received 3 c.c. of sodium 
morrhuate and the following day a pruritic 
rash covered her entire body and scalp. 
Exfoliation occurred later which lasted 
more than three weeks. About one month 
after this injection, when the desquamation 


Fig. 2. Same vein three weeks later; note glossy, 
tense appearance. Delayed slough subse- 
quently formed. 

although less marked than previously. 
The remaining veins were treated with 
sodium chloride with no untoward effects. 

Cinchonism. Cinchonism following the 
use of quinine hydrochloride and urethane 
has been described in a previous publica- 
tion. Although ampoules of 2 c.c. are 
put on the market, I advise against the 
use of more than 1 c.c. of the drug at one 
sitting. Dizziness, ringing in the ears, 
palpitation and gastrointestinal upset have 
occurred in some of my cases. I have heard 
of cases of syncope and 2 cases of exxtus 
following its use. I once employed quinine 
in the treatment of an interne who had 
innumerable fine thin walled veins. On 
many occasions from 0.5 to x c.c. of the 
drug was injected with no S3-stemic reac- 
tion. Upon the insistence of the interne 
that larger doses be given in order to 
hasten the results, I employed 1.5 c.c. 
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of the solution. He immediately developed drug has not as yet been found. The three 
dizziness and general weakness and was drugs mentioned above cannot be con- 
confined to bed for the rest of the day. sidered ideal because of the possibility 



A R 

Fig. 6. Case i. After treatment; a, sac only partially contracted; B, appearance following skin plastyic. 


Quinine is contraindicated during the 
menses since it may produce menorrhagia. 
I have had 2 cases where quinine initiated 
the menstrual flow prematurely. 

SQlic\ r lism. Salicylism has occurred in 
several of my cases following the injection 
of 20 to 40 per cent sodium salicylate. 
In addition to a gastrointestinal upset, 
a generalized rash has been noted on a 
few occasions. 

The disadvantages of the remaining 
solutions are recorded in the chart. From 
the general viewpoint, therefore, it is my 
belief that sodium chloride is the best and 
least harmful drug at our disposal. It is 
important to note, however, that the ideal 


of individual idiosyncrasy to them. The 
remaining solutions including sodium chlo- 
ride are ruled out as being ideal because of 
the local disadvantages to be enumerated. 

LOCAL FACTORS INFLUENCING INJECTION 
TREATMENT 

It should be understood primarily that 
any drug which is caustic enough to 
destroy the intima of a vein to produce 
occlusion, is strong enough to destroy 
perivenous tissue and produce a slough 
when injected outside the vein. The 
reported claims that quinine and mor- 
rhuatc do not produce sloughs is unwar- 
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ranted. I have intentionally injected small 
amounts of every solution subcutaneously 
and have in each instance produced a 
slough. Any solution which will not 
produce a slough when injected perive- 
nously will generally not be strong enough 
to obliterate a vein. It is folly therefore 
to look for the ideal solution which never 
produces a slough. The physician must 
realize that early sloughs can only be 
avoided by proper, meticulous technique. 

An ideal solution must be one that 
produces no pain or cramp, is generally 
non-toxic, and one which causes effective 
obliteration. According to this definition, 
none of the drugs in common use is ideal. 
If the cramp following the injection of 
sodium chloride could be eliminated, I 
should consider it an ideal solution. 
Although sodium morrhuate, quinine hy- 
drochloride and urethane, and sodium 
salicylate are eliminated as ideal because 
of the possibility of idiosyncrasy to them, 
they also fall short because of possible 
untoward local reactions. Sodium salicyl- 
ate generally produces a cramp which is 
more painful than that of any other drug. 
Although sodium morrhuate generally does 
not produce an immediate cramp, it does 
often cause a severe burning, stinging 
or lancinating pain which begins several 
minutes after the injection. This pain 
may last from an hour to several days 
and often confines the patient to bed. 
In a busy clinic it is easy for the physician 
to lose sight of this delayed reaction. 
The patient has usually left the clinic, 
and the pain may come on while she is 
on her way home. At the following visit 
no inquiry is made regarding any interval 
discomfort since there was no immediate 
pain following the last injection. Quinine 
seldom produces any cramp, although 
occasionally a patient may complain of 
mild pain. It does, however, often produce 
a bronzed discoloration of the skin at the 
site of injection. This discoloration mat" 
last for over two years. In addition, 
quinine may produce what I have termed 
a “delayed or postobliterative slough.” 


Postobliterative or Delayed Slough. A 
postobliterative slough is one which occurs 
from one to several months after the 



injection of a thin walled vein. This vein 
may be large or small, but it is usually 
thin walled. Occasionally it may occur in 
a thick walled vein into which too much 
solution was injected. It occurs even 
though the technique of injection is 
perfect. The solution not only destroys 
the intima but also the atrophied media 
and adventitia of the vein wall. Following 
the injection the vein becomes obliterated 
and tender. The skin over it may become 
red, warm and glossy. The destruction 
gradually advances until after several 
weeks' a slough occurs. With experience, 
these thin walled, superficial veins that 
are likely to produce delaj'ed sloughs 
can be predetermined. Figure i presents 
such a vein on the posterior upper aspect 
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of the right calf. Figure 2 shows the same appeared, not even did any superficial 
vein three weeks after obliteration. The blister form. Counter-injection with dis- 
vein is shiny and tense. This site later tilled water or 0.5 per cent novocaine 
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Frc. 7. Case n. a, before treatment; b, lateral view. Note ulcer at inner left ankle; prominent, thin walled 
vein on middle third of left calf formed a delayed slough. 


broke down. Figure 3 illustrates another solution will prevent the early s loughs 
such vein on the anterior upper aspect but will have no effect upon the delayed 
of the left leg. This case also developed a slough cases. In my r experience quinine 
delayed slough. Figure 4 is an example of a has been the chief offender in producing 
delayed slough. A thin walled vein was these delayed sloughs. Morrhuate is second 
injected with 1 c.c. quinine hydrochloride although far behind. Any r solution pre- 
and urethane on March 31, 1930, and sumably can produce these delayed sloughs, 
the slough appeared. On August 25, 1930. although I have only seen them following 
It is important to note that these delayed the use of quinine and morrhuate. In 
sloughs are not due to injection of the order to avoid these sloughs, milder 
solution perivenouslv. When extravasation solutions should be employed when inject- 
occurs at the time of injection, the slough ing fine veins. I have never seen this 
forms much earlier. The latter is imrae- complication when 15 per cent sodium 
diately evidenced by a bluish white dis- chloride solution was used in small doses, 
coloration surrounded by a red areola. Considering the above factors, therefore, it 
a sign described in a previous publication, is my belief that sodium chloride is the 
In the delayed slough cases no such sign best solution even from the local stand- 
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point. If the cramp accompanying its in time and become prominent does not 
injection could be eliminated, it would justify the diagnosis of recurrence. These 
be quite ideal. Nevertheless, the cramp cases were never treated thoroughly in 
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Fig. 8. Case u. a, after treatment; b, lateral view; ulcer is healed; note delayed slough. 


is never as severe as that following the 
injection of sodium salicylate. In addition, 
patients who have received both the 
chloride and the morrhuate injections 
have expressly preferred the momentary 
cramp of the chloride to the long, drawn- 
out pain of the morrhuate. 

Recurrence oj Varices. The opinion that 
varicose veins recur in the majority of 
cases is unfounded. I have seen many 
cases who have received from four to 
eight injections and who were discharged 
as cured. The larger and more conspicuous 
veins were injected, but many smaller 
visible veins were left untreated. In 
addition, many untreated invisible veins 
could be palpated beneath the skin. 
The fact that these smaller veins enlarge 


the first place. Should treatment cease 
at this point, not only will the smaller 
veins enlarge but they will also tend to 
recanalize the few obliterated veins. On 
the other hand, we must admit that 
even thos6 cases which are thoroughly 
treated may develop new varicosities in 
time. 

The infra-red photographs have demon- 
strated that manjr veins are present 
subcutaneously which are neither visible 
nor palpable. The same etiological factors 
that originally produced the varicosis 
may also cause these veins to become 
enlarged. We know that certain individuals 
possess a varicose vein diathesis. Other- 
wise, under similar conditions, why should 
some people develop varicose veins and 
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others not? Why should varicose veins Case i. A forty year old woman had 
appear so regularly in certain families enlarged veins distributed over the right thigh 
and not in others? Since a good proportion and leg and a large pendulous sac filled with 



Fig. 9. Case in. a, before treatment; b, after treatment. 


of patients with varicose veins display 
this tendency, we must expect recurrences 
in them. But these will not appear so 
rapidly if the original treatment is done 
more thoroughly. It is important to 
obliterate the main trunk of the internal 
saphenous in the thigh if early and exten- 
sive recurrences are to be avoided. Often 
this vein is not visible, but it is usually 
palpable and can easily be injected. After 
treatment is completed, I advise my 
patients to return for inspection every 
six months, during which time only a 
few, if any, new veins may be present. 

CASE REPORTS 

The impression that the injection of 
varicosities in the upper thigh is dangerous 
is disproved by the report of the following 
cases. 


veins at the level of the sapheno femoral junc- 
tion. After twenty-four injections the veins 
were entirely obliterated. Following the disap- 
pearance of the veins the pendulous sac near 
the groin only partially contracted. A skin 
plastic was therefore performed under local 
anesthesia. 

Case ii. A fifty-four year old woman pre- 
sented large saccular veins over the right thigh 
and both legs and an ulcer over the inner 
aspect of the left ankle. On the middle third 
of the left calf will be noted a prominent, shiny, 
thin walled vein, the type in which a delayed 
or postobliterative slough may occur. This 
patient required ninety-six injections to ob- 
literate all her veins. The ulcer was treated with 
metuvit ointment and elastoplast bandage, as 
described previously. A delayed slough de- 
veloped several months after the thin walled 
vein was sclerosed. 

Case iii. A middle-aged man with large 
saccular veins over the right thigh and leg. 
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is capable of sclerosing a vein can also 
produce a slough. Early sloughs can be 
avoided by proper technique. Delayed or 
postobliterative sloughs occur in thin 
walled veins even though the technique of 
injection is perfect, but they can be avoided 
by using weaker solutions and smaller 
doses. Early and extensive recurrences 
of varicosities can be avoided by more 
thorough treatment. 


CLINICAL COMPARISON OF SCLEROSING SOLUTIONS 


Solution 

Amount 

Advantages 

Disadvantages 

Indications 
for Use 

Length of Vein 
Obliterated 

Occlusion 

Time 

1. *5-30 per cent sodium 

c.c. 

Non-toxic, good 

Cramp, danger of 

In all types of 

Varies with indi- 

Varies with indi- 

chloride. 


obliteration. 

necrosis 

veins 

vidua! venous 

vidunl venous 



prompt action 



sensitiveness 

sensitiveness 

2. 5 percent sodium mor- 

U -5 c.c. 

Seldom cramps. 

Necrosis, local 

In all types of 

Affected by latent 

Different veins in 

rhuate. 


good oblitera- 

burning general- 

veins; test for 

phlebitis 

same individual 



tion, prompt 

ized rash, g.i. 

susceptibility 


may obliterate 


i 

action 

upset 



quickly or 


i 





slowly 

3. Quinine hydrochloride 1 2 3 4 5 6 

1 c.c. 

Seldom cramps. 

Necrosis, cinch- 

Small veins; test 

Average length of 


and urethane. 


good oblitera- 

onism, starts 

for susceptibility 

occlusion is 1-3 




tion, prompt 

menses, discol- 


1 inches 




action 

ors skin 




4. 20—40 per cent sodium 

5 c.c. 

Good oblitera- 

Marked cramp, 

Resistant veins 


Average time to 

salicylate. 


tion, prompt ac- 

necrosis, salicyl- 

used combined 


occlude all veins 



tion, relieves 

ism 

with chloride 


10 weeks 



arthritic pain 





5. 50-75 per cent invert 

2-10 c.c. 

Slight cramp 

Necrosis in dia- 

Large veins non- 


Average number 

sugar. 



betes, too vis- 

diabetic 


of injections — 



i 

cous 



20 

6. 50 per cent dextrose.. . 

2-10 C.C. 

Slight cramp 

Necrosis in dia- 

‘Smaller veins com- 






betes, action 

bined with 30 

i 

t 




weak 

per cent NaCL 

! 


7. Varicosmon 

2-10 C.C. 

Seldom cramps 

Necrosis; too vis- 

Large veins 




1 

i 

cous 





The dark area on the inner mid aspect of the 
leg is due to an old injury and has no relation 
to the varicosities. Twenty-four injections were 
required to occlude these veins. 

CONCLUSIONS 

Although the ideal solution has not 
been found as yet, sodium chloride still 
ranks as the best choice. Any solution that 
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AMBULATORY SAPHENOUS LIGATION 

REPORT OF 100 CONSECUTIVE CASES* 

Stuart Z. Hawkes, m.d. and Irving P. Borsiirr, m.d. 

NEWARK, N. J. 


I N the treatment of varicose veins, liba- 
tion of the saphenous vein in the thigh 
lias gained a definite place of impor- 
tance, in tliosc cases where the valves of the 
loop saphenous vein have become patho- 
logical and fail to function. Because of this 
fact, there is a backllow of blood in the vein 
toward the foot, due to the erect position 
of the body and caused by gravity. It is 
thought that some varicose veins may re- 
sult solely from the insufficiency of these 
valves. In any event, in this condition there 
is a How of blood down toward the foot, 
then through the communicating veins into 
the deep circulation, and up the deep 
femoral vein to the iliac vessels. As the long 
saphenous vein joins the femoral vein at 
this point, and because of valvular defi- 
ciency, some of the venous blood may again 
enter the saphenous vein and descend 
toward the foot, reaching the deep circula- 
tion once more through the communicat- 
ing veins. If such a cycle is considered in 
toto, it is apparent that all of the blood 
docs not continue toward the heart, some 
again completing the pathological circuit 
many times by dropping downward in the 
saphenous vein, causing back pressure, 
stasis and dependent edema. This type of 
pathology is known as Trendelenburg posi- 
tive veins. 

A similar pathological circuit is de- 
veloped in the leg posteriorly, when the 
valves of the short saphenous vein fail to 
function. There is a backflow of blood at 
the point where the small saphenous vein 
joins the popliteal vein in the popliteal 
fossa. In the erect position, with Trendelen- 
burg positive veins, there is a column of 
blood from the right side of the heart down 
through the inferior vena cava, the iliac 
vein, the femoral vein and finally the in- 
competent saphenous vein to the foot. This 


column of blood, because of its weight, 
exerts pressure against the wall of the 
saphenous vein and its tributaries, causing 
these veins to widen and become varicosed. 
It is the purpose of ligation of the saphe- 
nous vein to interrupt this column of blood, 
thereby removing its pressure on the vari- 
cosed veins below the level of ligation. 

When the treatment of varicose veins by 
injection was revised and tried again a few 
years ago, a number of patients returned 
with recurrences after several months, 
following an adequate course of treatment. 
With these facts in mind, the mechanics of 
the circulation were studied, and ligation 
of the saphenous vein was added to the 
treatment in order to prevent the recanali- 
zation of veins thrombosed by injections. 
The recanalization took place as a result 
of the incompetence of the valves of the 
saphenous vein, and due to the pressure of 
the column of blood described. 

After this fact was established, in this 
clinic ligations were taken up in conjunc- 
tion with the injections as part of the rou- 
tine treatment of this type of veins. At first 
the saphenous vein was ligated in the lower 
part of the thigh, but more experience 
showed that new veins would form and 
continue around the site of ligation, result- 
ing in new varicosities or the return of some 
old ones. The ligation is now done in the 
thigh as high as possible, although it can 
be done no higher than the vein can be 
followed because the anatomical relation- 
ships are not constant. Some authori- 
ties advise routine ligation at the end of 
the long saphenous vein (i.e. just below 
Poupart’s ligament), but we feel that such 
a procedure will lead to a certain percent- 
age of failures because the vein occasionally 
drops into Hunter’s canal below the fossa 
ovalis. 
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This series of ligations was done in the 
out-patient department as we feel that 
hospitalization is unnecessary with the 
technique employed. This fact is important 
economically, as most of the patients 
treated in the clinic could not afford to 
leave their homes or to pay a hospital bill. 
They leave the clinic soon after the ligation 
and many or most of them have continued 
their day’s work. Some have complained 
of tenderness for several days, and one or 
two only have had to be confined at home 
for several days. 

The first ligation of this series was done 
in November, 1935, covering approxi- 
mately a period of three years. Since the 
middle of 1934 nearly all the saphenous 
ligations have been high in the thigh. 
Those before that time were in the low or 
midthigh. 

Table 1 shows the advantages of high 
ligation, as was learned from these patients 
on return visits at three and six months 
after completion of treatment. It will show 
the advantage of interrupting the circu- 
lation as high as possible in the thigh. 
Table 11 gives the summary of the location 


Table i 


Location 

Number 
of Liga- 
tions 

Number 
of Recur- 
rences 

Per Cent 
Recur- 
rence 

Lower thigh 

10 

3 

30 

Midthigh 

2 9 

12 

4 i 

Hich ligation 

61 

0 

0 


Table n 



Male 

Female 

Total 

No. of Patients 

15 

47 

62 

Right thigh 

12 

47 

59 

Left thigh 

6 

35 

4 i 


and sex. It will be noted that 59 per cent 
of the ligations were performed in the right 
thigh. This is an interesting fact as varicose 
veins are supposed to be more frequent in 
the left leg, owing to the anatomical dis- 
tribution of the iliac veins and causing 


higher pressure readings in the veins of the 
left leg. The ratio of female to male pa- 
tients is about 3:1. 

CLINICAL PROCEDURE 

On admission to the clinic a complete 
history is taken of the patient’s complaints, 
past medical and surgical histoty, paying 
special attention to the obstetrical, past 
injuries, phlebitis, typhoid, and family 
history. Knowledge of a past postpartum 
thrombophlebitis or milk-leg, typhoid, or 
severe injury may lead us to suspect deep 
venous involvement. The family history 
frequently reveals the presence of varicose 
veins in several members of the family as 
an hereditary tendency. 

A complete physical examination is 
made, the urine examined, and a Wasser- 
mann test is made. Abscessed teeth and 
infected tonsils are ruled out as foci of in- 
fection for recurring phlebitis. Cardiac 
decompensation or chronic nephritis are 
excluded as the cause of edema of the lower 
extremities. A patient with diabetes will 
need to be controlled before treatment 
is started, but can be readily and safely 
treated after regulation has been accom- 
plished. Pelvic examination ma}'’ reveal an 
inflammatoty exudate or tumor as a possi- 
ble etiological factor in producing vein 
pathology. An allergic patient with vari- 
cose veins and a weeping eczema may have 
to be desensitized in combination with 
treatment of the veins. What appears 
to be a varicose ulcer may prove to be 
syphilitic and require some form of anti- 
luetic treatment. 

Diagrams are then made of the lower 
extremities, charting the location of vari- 
cosities, ulcers, pigmentation and edema, 
together with accurate measurements of 
differences in size of the legs. These dia- 
grams are of assistance in following the 
progress of the case and in reviewing the 
original pathology in the future. 

The veins are examined by means of the 
Trendelenburg tests to determine the type 
of varicose veins present and whether the 
deep venous circulation is involved. The 
cases for ligation are thus chosen on admis- 
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sion to the clinic and ligation is done before 
any other treatment is given, unless a dirty 
ulcer or infection is present. In such a case 
ligation is deferred. 

The tests for Trendelenburg positive 
veins and involvement of the deep venous 
circulation are made in a practical way. 
If the valves of the saphenous vein are 
entirely incompetent (Trendelenburg posi- 
tive), an impulse will be transmitted up- 
ward through the whole length of the vein 
by percussing the varicosities in the leg. 
With the patient standing, the prominent 
veins in the leg and thigh are percussed 
with the fingers of one hand, and the 
impulse that is transmitted upward may be 
palpated over the saphenous vein in the 
thigh with the fingertips of the other hand. 
In this way the course of the saphenous 
vein can be traced to its upper limit (in 
almost all cases at the fossa ovalis), and the 
position of the vein in the upper thigh 
located accurately. Similarly, an incom- 
petent small saphenous vein in the poste- 
rior leg can be traced to the popliteal fossa. 

The deep venous return is tested by 
placing a tight flannel bandage about the 
patient’s leg from the toes to the knee. 
This is tight enough to constrict the super- 
ficial veins. If the deep venous circulation 
is occluded, the patient will experience 
some pain in the leg and foot in ten to 
fifteen minutes, together with swelling and 
cyanosis of the foot. The patient walks 
about with the bandage for several hours, 
and if comfortable, the deep venous circula- 
tion is considered competent. This precau- 
tion seems important, as 3 cases have been 
seen with deep venous occlusion. If deep 
venous involvement is found, then ligation 
or injection of the superficial veins is con- 
traindicated, as these veins are compensa- 
torily enlarged, and any radical treatment 
would only lead to edema, more varicosi- 
ties, or possibly serious trouble. The 
treatment in such cases consists of rest, 
frequent elevation of the lower extremity, 
and support with an elastic bandage. 

The patients return to the clinic for 
treatment at weekly intervals. After the 
course of treatment is completed, the 


patients return to the clinic for follow-up 
at the end of one month, then three months, 
and finally at six months intervals. 

TECHNIQUE OF LIGATION 

With the patient standing, the level of 
ligation is determined by percussing the 
lower end of the varicosed vein and palpat- 
ing the impulse transmitted upward in the 
vein. The incompetent vein is nearly always 
the saphenous vein, although anomalous 
veins are occasionally found and ligated. 
The impulse can usually be traced to the 
fossa ovalis. The level of ligation is the 
highest point at which the impulse can be 
felt. In most cases this point is about 1 to 
1 inches below Poupart’s ligament. 

The level of ligation is marked with a 
stain on the skin overlying the vein, as the 
vein cannot be felt in the reclining position. 
This simple precaution will localize the 
vein and save much later hunting. The 
stain is applied in the form of a cross or 
plus sign, with the horizontal line denoting 
the level of ligation and the vertical line 
showing the long axis of the vein. 

The patient then lies down on the table. 
The skin in the operative area is shaved. 
Iodine and alcohol are used on the skin. 

Novocain solution 1 per cent is injected 
along the line of incision and a one inch 
long incision is made at right angles to the 
course of the vein, using the horizontal line 
of the stain as a guide. The subcutaneous 
fat is bluntly dissected with Kelly clamps. 
If the exact line of the vein has been deter- 
mined, the vein will frequently be seen or 
felt beneath the superficial fascia. The vein 
is found tying superficial to the deep fascia. 
It is advisable to dissect slowly and care- 
fully, and to use only blunt-nosed clamps, 
since the wall of the vein is frequently very 
thin or varicosed even at this level, and can 
be easily pierced or torn. 

The exposed vein is carefully dissected 
from its bed and freed for about one inch. 
The vein is lifted out of its bed, doubly 
clamped, and cut between clamps. Care is 
taken to leave enough cut vein beyond the 
clamps to prevent the edge of the vein from 
slipping through the clamp. In obese pa- 
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tients, where the vein is under tension, the due to the position of the vein in fatty 
extra precaution is taken of tying the vein tissue. 

proximal to the clamps before it is cut, to The wound is inspected for bleeding and 



Fig. 1. a,a\ first ligature placed; b,b', second transfixion ligature, upper end on needle; c,c', upper and 
lower ends of cut saphenous vein; d, superficial fascia; M, skin marking with dye to show vein position; 
Th, thigh; Abd, abdomen 4 ( X 2.) 


preclude any possibility of losing the cut 
end. If lost, the cut end drops quickly out 
of sight, and requires much extra time and 
extreme care in recovering it without 
extensive blood loss. This complication 
occurred in one case previous to this 
series. 

A ligature is tied proximal to the clamp 
as high as possible, and then a transfixion 
suture is placed between ligature and 
clamp, as shown in Figure i , following the 
same procedure for both segments of the 
vein. The ligature and suture material is 
No. 1 plain catgut. The use of heavier 
catgut has been tried but was found to 
cause induration or sterile pus formation. 


then swabbed with ether in order to cut 
down as much as possible on possible 
contamination. It is not necessary to close 
the fascia or attempt approximation of 
tissues beneath the skin. The less catgut 
used beside the vein, the better. The skin 
is closed with horsehair in mattress sutures, 
without drainage. The wound is covered 
with gauze saturated with alcohol, and 
strapped tightly with adhesive strips about 
8 inches long. 

The patient is allowed to stand and walk 
about immediately, but is detained in the 
clinic for about half an hour, to be observed 
for weakness, fainting or any untoward 
reaction. 
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The transfixing of the vein (Fig. 1) we 
feel removes much of the hazard of ambula- 
tory ligations as far as bleeding is con- 
cerned. With this technical point included, 
it is impossible for either end ligature to 
slip off the vein, as the transfixion tie is 
placed between the previous ligature and 
the cut vein end. 

COMMENT 

1 . The treatment is entirely ambulatory. 
The patient walks immediately after liga- 
tion and is not confined to bed. Some of the 
ligations have been done on elderly people, 
seventy and eighty years old and they have 
done as well as the younger patients. It is 
remarkable to see varicose ulcers of several 
years duration in both middle-aged and 
elderly people, close within three to five 
weeks after ligation. The diminution in 
pain and swelling is rapid, the ulcer granu- 
lates and is covered with epithelium 
quickly. 

2. Several cases have had simultaneous 
bilateral saphenous ligation without diffi- 
culty, and ambulatory. At first we were 
hesitant to do both extremities at the same 
time. However, we had encountered no 
complications with single ligations, and 
therefore felt we should try ligating both 
extremities at one time. 

3. The site of ligation is not determined 
anatomically, but by tracing the impulse in 
the saphenous vein, otherwise difficulty or 
failure to locate the vein may result. At 
first there may be difficulty in palpating the 
impulse in the thigh, but with practice the 
tactile sense is developed rapidly. 

4. In ligation of the long saphenous vein 
it is necessary to ligate close to the fossa 
ovalis and above the site of the circumflex 
branches (superficial circumflex iliac, super- 
ficial epigastric, external pudendal, lateral 
femoral cutaneous, accessory saphenous 
veins), or there will be recurrence by en- 
largement of one of these. This is borne out 
by the figures in Table 1, which shows that 
ligation in the low or the midthigh was 
followed by recurrence above the site of 
ligation. 


5. The skin sutures remain two weeks to 
insure complete healing of the skin and 
avoid breaking down of the wound. With 
the patient ambulatory, the wound edges 
are subjected to a pulling force. 

6. The varicose veins are not injected 
for two weeks following ligation in order to 
allow the veins to contract of themselves 
after removal of the pressure of the column 
of blood. This makes for smaller throm- 
bosis, better cosmetic results, and less 
injections. We use two sclerosing solutions, 
sodium morrhuate and a sodium chloride- 
dextrose solution, the latter for the larger 
veins and the former for the smaller veins. 
Caution is necessary in the use of the 
sodium chloride-dextrose solution, for any 
injection outside of the vein results in 
severe pain and necrosis. Therefore it is 
advisable to use a short bevel needle and 
to inject only the larger veins with this 
solution. Other more drastic and toxic solu- 
tions are reserved for the occasional refrac- 
tory case. 

7. In case of ligation for varicose ulcer, 
the ulcer is rendered clean of infection 
before ligation. Frequent hot, moist mag- 
nesium sulphate dressings are applied to 
the ulcerated area for one or two weeks, 
along with rest and elevation of the limb, 
and elastic bandage. There is thought to be 
a lymphangitis and a lymphadenitis of the 
superficial subinguinal nodes draining the 
infected ulcer, and ligation of the saphenous 
vein in this area before the ulcer is clean 
may result in a cellulitis or thrombo- 
phlebitis in the thigh. 

CONCLUSIONS 

1. Ligation of the saphenous vein in the 
low or midthigh is followed by recurrence 
above the site of ligation. 

2. No recurrence has followed ligation of 
the saphenous vein at the fossa ovalis in 
those cases followed to date. 

3. The whole treatment may be carried 
out with the patient entirely ambulatory. 

4. Simultaneous bilateral ambulator}' 
ligation has been done without succeeding 
difficulty. 
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T HE application of artificial pneumo- 
thorax, air or gas introduced into the 
pleural cavity, to the treatment of 
pulmonary tuberculosis constitutes one of 
the major medical advances of the past 
half century. With this treatment, many 
patients who would otherwise be under- 
going prolonged confinement to bed at 
home or in sanatoria, are able to resume 
exercise and occupations much sooner while 
the lung is still healing. Collapse of the 
lung by artificial pneumothorax has be- 
come a universally accepted procedure. 
Through it the toxic effects of the disease 
are controlled, spread of infection to the 
hitherto unaffected lobes or to the opposite 
lung are prevented, and healing is hastened, 
so that prolonged bed rest is less necessary. 

Twenty-five per cent of patients with 
pulmonary tuberculosis who were admitted 
to institutions during 1934 received initial 
pneumothorax treatment the same year. 
The increasing use of pneumothorax may 
be correlated with the continuous and 
marked fall in mortality and morbidity 
rate of pulmonary tuberculosis during this 
century. In New York State the death rate 
for pulmonary tuberculosis has dropped 
from 124 per 100,000 in 1919 to 51.8 in 
1934. It has been estimated that 77 per 
cent of all cases today are undergoing some 
form of collapse therapy. Pneumothorax 
accomplishes economic recovery in 40 to 
50 per cent of cases receiving it under the 
usual indications. 1 

The greater saving of lives occurs in 
cases with cavity in whom this therapy is 
instituted. Without its aid reported figures 
are appalling. Figures from the Trudeau 

1 Mayer, E. Cavity in the tuberculous, its manage- 
ment. J. A. M. A., 100: 1478 (May 13) 1933. 
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Sanatorium at Saranac Lake are significant. 
In cases with cavity and disease of far 
advanced extent, without pneumothorax, 
death occurred in 69 per cent at the end 
of five years. Even more ominous are 
figures from studies made among patients 
of poorer economic circumstances with 
more extensive and destructive type of 
pulmonary pathology. 

indications 

Pneumothorax is almost always indi- 
cated before an attempt is made at more 
radical surgety. A patient with a positive 
sputum and a recently developed tubercu- 
lous cavity of moderate size, about 2 cm. 
to 4 cm. in diameter, which persists with 
little favorable change despite a few weeks 
of bed rest should have the lung collapsed 
without delay in the absence of definite 
contraindications. Cavities of older age or 
of larger size, resultant from sloughing in 
caseous pneumonias usually indicate imme- 
diate attempt at collapse. Hemoptysis, 
tuberculous laryngitis, and moderately 
advanced tuberculous enteritis are no 
longer considered contraindications. By 
collapsing the diseased lung and closing the 
cavity itself, the source of production of 
tubercle bacilli is eliminated and the com- 
plications tend to cure. 

Progressive phthisis calls for early estab- 
lishment of pneumothorax to localize the 
lesion, when spontaneous arrest is unlikely 
after a brief period of observation, arbitra- 
rily for three weeks. It should be established 
without delay when the process is of the 
acute caseous pneumonic character to 
combat prostrating toxemia and exhaustion, 
even if one anticipates progressive cavern- 
ous sloughing of tissue. 
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The “allergic” or so-called exudative 
type of tuberculosis, often found as the 
subapical infiltrate, deserves careful watch- 
ing for a few weeks under strict bed rest 
before pneumothorax therapy is instituted. 
This type of disease often resolves spon- 
taneously. If not, it may go on to rapid 
excavation or extension. Any evidence of 
such change immediately calls for collapse 
therapy. 

In Negroes who are prone to softening 
and liquefaction of caseous foci, particu- 
larly those in poor economic circumstances, 
pneumothorax should be instituted early. 
Patients without means to provide sanitary 
surroundings, good food and fresh air as is 
commonly the case in the dwellers of tene- 
ment districts of large cities, are less likely 
to spontaneous arrest of the tuberculous 
process than are those of more fortunate 
means, so that economic factors often force 
immediate institution of collapse therapy. 

There are some workers who look upon 
even active minimal pulmonary tuberculo- 
sis with positive sputum as an indication 
for immediate artificial pneumothorax. 
However, considering the complications of 
pneumothorax, such as effusion, tubercul- 
ization of the pleura, empyema and bron- 
chial or subcutaneous fistula, all early 
cases should not indiscriminately receive 
pneumothorax. 

Pregnant women with active tuberculosis 
should have their disease put under control 
of pneumothorax during pregnancy if the 
disease is not of a productive nature. In 
even extensive exudative unilateral disease, 
pregnancy is often well tolerated if sup- 
ported by pneumothorax. 

In children and adolescents, existence 
even of a minimal pulmonary tuberculosis 
usually requires early induction of pneumo- 
thorax. It must not be forgotten that the 
open case is, from the epidemiological 
standpoint, a menace to the community. 

CONTRAINDICATIONS 

There are a few contraindications to the 
institution of pneumothorax. In the main 
they are cardiopathy, cardiovascular-renal 


disease, asthma, severe emphysema with 
marked reduction of vital capacity, and 
perhaps advanced bilateral tuberculosis 
with both lungs active. However, in cases 
with bilateral cavitation, institution of 
pneumothorax on the worse side may 
improve the lesser involved opposite lung 
and subsequent pneumothorax may be 
instituted for the contralateral lesion. 
Terminal enteritis and advanced laryngitis 
present contraindications to pneumothorax. 
Diabetes is not a contraindication but on 
the contrary, is an indication, though here 
the metabolic disorder must be carefully 
controlled. 

Physiology and Dynamics of Pneumo- 
thorax. Normally there is always a nega- 
tive intrapleural pressure of minus 4, minus 
8 c.c. of water in expiration and inspiration, 
respectively, which is maintained by the 
pull of smooth muscle and elastic lung fibers 
contracting concentrically about the hilus 
or the center of gravity of the lung. Intra- 
thoracic or intrapleural pressure is equiva- 
lent to intrapulmonic pressure minus the 
elastic pull of the lung. This pull is greater 
on inspiration than expiration so that the 
lung follows the expanding thoracic cage 
in response to the inflating force of normal 
atmospheric intrapulmonic pressure. This 
ballooning force along with negative intra- 
pleural pressure and cohesive attraction 
between visceral and parietal pleural layers 
keeps the expanding lung in even contact 
with the chest wall and diaphragm. On 
introducing air between the pleural sur- 
faces, the pull of the chest wall and 
diaphragm is progressively decreased as the 
negative intrapleural pressure is lessened. 
The lung is permitted to contract, and as 
the intrapleural pressure approaches zero, 
the lung continues to contract until it is 
completely collapsed and quiescent. 

In regions of diseased lung parenchyma, 
with infiltrations, fibrosis, or cavities, there 
is increased elastic tension of lung tissue 
and lessened expansibility by respiratory 
pressure changes and consequently retrac- 
tion of these parts occurs to a greater ex- 
tent than normal tissue. In the absence of 
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adhesions inserted over the lesions, these 
parts are selectively put at rest while 
healthy lung continues to function. A 
selective or “hypotensive” collapse is the 
most ideal type of pneumothorax and is 
preferable to complete immobilization of 
the lung by positive intrapleural pressure. 

Most important among .factors cited as 
responsible for healing under pneumothorax 
are, (i) partial or complete rest of the 
collapsed lung, (2) release of elastic tension 
of the lung, (3) production either of pul- 
monary hyperemia or ischemia. Four-fifths 
of the air introduced in pneumothorax 
exerts an expanding force on the mobile 
thoracic cage, while only one-fifth acts to 
reduce lung volume. This and the expulsion 
of residual air from the compressed lung as 
well as the collapse of non-functioning 
parenchyma account for the very slight 
reduction of lung volume with pneumo- 
thorax therapy. 1 2 Spirographic measure- 
ments show that the vital capacity after 
collapse is not decreased in proportion to 
the amount of air insufflated. Thus, the 
collapsed lung continues to move and 
ventilate with very little diminution caused 
by pneumothorax, except in positive pres- 
sure pneumothorax or with pleural effusion 
and pleural fibrosis with paradoxical dia- 
phragmatic motion, in which events the 
lung is immobilized. With an easily shifting 
mediastinum, the collapsed lung does not 
ventilate but moves as a mass with respira- 
tion. There is no interference in uncom- 
plicated pulmonary collapse with normal 
oxygenation of arterial blood. In bilateral 
pneumothorax the two collapsed lungs 
maintain normal gaseous exchange. 

Coincidentally, there is slowing of lym- 
phatic circulation and toxemia and the 
tendency of the disease to spread is less- 
ened. Rather than ischemia there is 
increased congestion and venous stasis of 
the lung 3 with impaired distensibilitv so 

1 Pinner. Max. Mechanisms of healing in collapse 
therapy. Ann. Int . A /«/., 9: 501 (Nov.) 1935. 

1 Christie, R. V. Pulmonary congestion following 

artificial pneumothorax; its clinical significance. Quar- 
terly Jour . A led. (Aug.) 1036. 


that healing and fibrosis are promoted. 
Rarely, bronchial stenosis with atelectasis 
may be a factor though postmortem evi- 
dence for this is wanting. 

Release of elastic tension by pneumo- 
thorax relieved the disease bearing area 
from the strain of continuous respiratory 
movement. 

Spread of disease in the collapsed lung 
is extremely rare. This is true of hema- 
togenous, as well as lymphatic and bron- 
chogenic forms of dissemination. 

PROCEDURE 

Substance Injected. Filtrated air is com- 
monly used as it is most satisfactory and 
practical. It has the obvious advantages of 
being readily available and absorbing 
slowly enough to obviate too frequent 
replacement. 

Equipirient should be simple and need 
not be expensive. A simple apparatus of the 
type illustrated may be installed with or 
without cabinet at very' little expense, for 
office or bedside use (Fig. i). It consists 
essentially of a water manometer, a, for 
registering intrapleural pressure. By means 
of a pinch-cock or two-way stop-cock, b, 
this may be shut off while air is adminis- 
tered from bottle c. By reversal of the pet- 
cock, the flow of air may be interrupted 
and readings taken at intervals during the 
administration. From bottle d water 
colored with green chlorophyll flows by 
gravity into bottle c through the connect- 
ing tubing, e, the amount entering bottle c 
displacing an equivalent volume of air 
along the tubing, f, into the thoracic space 
through pneumothorax needle, g. By 
simply reversing the bottles air may be 
withdrawn from the pleural cavity. 

Clinical observations and experience of 
many workers, supplemented by mathe- 
matical computation and consideration of 
the physical principles involved, have been 
embodied in the preparation of stand- 
ards and specifications for construction of 
artificial pneumothorax apparatus recom- 
mended by the Committee on Artificial 
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Pneumothorax of the American Sanatorium Too fine a needle hinders satisfactory 
Association . 4 manometric oscillations. The needle lumen 

The calibre of the pneumothorax needle may be too readily obstructed by water 





Fig. 1. 


from the sterilizer or by anesthetizing fluid 
if the syringe has been attached, or by a 
tiny bit of extrapleural tissue picked up on 
the way into the pleural cavitj r . A needle 
length sized sterile stylet should always be 
handy to free the needle track under these 
circumstances. 

The manometer and connecting tubing 
should be 3 to 5 mm., but averaging 4 nun., 


recommended is 17 to 20 gauge Luer (0.8 
to 1.2 mm. in diameter), average 18 to 19 
gauge Luer (or about 1.0 mm. diameter), 
and 2 to 2^ inches long. For the initial 
insufflation of air, the larger calibre is 
desirable, with a short or blunted bevel. 

4 Peters, A., Pope, A. S., Cramer, J.: Manometric 
readings of intrapleural pressures in artificial pneumo- 
thorax. Am. Re v. Tuber c. 34: 614 (Nov.) 1936. 
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in diameter. Smaller bore than this is not 
desirable as capillary force may cause the 
water column to break. Connecting tubing 
should be of sufficient length to extend from 
the outlet of the pneumothorax apparatus 
to the needle when inserted into the pa- 
tient’s chest. It should be as short as 
feasible. 

The intelligent use of the manometer 
ranks in importance with that of the radio- 
graph machine and ffuoroscope as a guide in 
pneumothorax practice. Best adapted for 
ordinary use is the u-tube type of water 
manometer calibrated 15 to 20 cm. in 
height above and below the zero mark. To 
facilitate direct reading of correct pressure, 
the scale should be marked off in half 
centimeters, each graduation being cardi- 
nally numbered and read in terms of centi- 
meters of intrapleural pressure. If marked 
in centimeters directly the reading obtained 
must be corrected by doubling the figure. 
Coloring matter to aid reading, such as 
powdered chlorophyll or fuchsin may be 
used, through the vegetable dye is prefer- 
able as it is less apt to stain the glass with 
prolonged use. 

TECHNIQUE 

The patient should be placed lying on 
the good side with a small pillow under the 
dependent thorax in order to stretch apart 
the intercostal spaces on the uppermost or 
affected side. This position affords widest 
respiratory and manometric excursions. 
With the patient turned on his back, intra- 
pleural pressures are higher due to the ris- 
ing of abdominal viscera and diaphragm, 
diminishing the size of the hemithorax. 

The rib interspace selected for the site of 
introduction of the needle is determined 
by the location of the disease. There is more 
likelihood of finding free pleural spaces 
and less likelihood of puncturing diseased 
lung tissue when the needle is introduced at 
some distance from the area of disease. 
Ordinarily the optimal site is the seventh 
or eighth interspace in the posterior axillary 
line, well below the scapular angle. For 


refills it makes no difference where the 
needle is inserted as long as there is good 
collapse and the needle is introduced at 
some distance from the attachment of 
adhesions to the chest wall as previously 
visualized by fluoroscopy or oblique roent- 
genography. In difficult cases, pneumo- 
thorax may be best administered under 
fluoroscopic guidance. Before the attempt 
is abandoned, several different sites may 
successively have to be tried when free 
pleural space is not found at the initial site 
selected. 

In office practice we have not found 
necessary the adoption of formal hospital 
routine ordinarily used in preparation for 
major surgery. However, though we dis- 
pense with sterile gown and gloves and 
draping of the patient, meticulous asepsis 
is wise to obviate exogenous infection of the 
pleural cavity. The happier psychologic 
effect on the patient when the procedure is 
simple and unostentatious is not to be 
undervalued. 

Tincture of iodine, 3.5 per cent, is applied 
over the selected site and the excess re- 
moved with alcohol. Using a 25 gauge, iF£ 
inch needle, an intradermal bleb is first 
made and through this the skin and sub- 
cutaneous tissues are infiltrated with 2 per 
cent procaine solution, down as near as 
possible to the parietal pleura. The novo- 
caine is introduced as the needle follows 
close to the upper border of the lower rib, 
avoiding intercostal vessels and nerve. 

After a few minutes the short beveled 
“initial pneumothorax needle” which is 
still attached to the novocaine-containing 
syringe, is inserted at a safe angle of 45 
degrees with the body surface. As the 
parietal pleura is entered the easily mov- 
able plunger descends, permitting the suc- 
tion of the negative intrapleural pressure to 
draw novocaine into the pleural cavity. 

When this happens, the syringe is de- 
tached and the needle connected with the 
tubing to the manometer. With the pa- 
tient breathing quietly and the needle 
in the pleural cavity a negative pressure 
minus 4 cm. water on expiration, minus 



4>o 8 American Journal of Surgery Alayef DwOrkin PneUniOtllOraX 


April, 1937 


8 cm. water on inspiration will be indicated 
on the manometer with good respiratory 
oscillations. Slight oscillation of the ma- 
nometer around the atmospheric level 
may occur with the needle just outside the 
parietal pleura. When a proper reading is 
obtained, insufflate 25 c.c. of air. Take fre- 
quent readings while giving the first 50 c.c. 
to preclude the possibility of the needle tip, 
originally intrapleural, having penetrated 
the lung. If the pressure is still negative 
introduce 50 c.c. more, continuing with 
small amounts periodically administered 
until about 200 to 300 c.c. have been intro- 
duced. The instillation should be ended 
with a mean negative intrapleural pressure. 

Within forty-eight hours a refill is given 
insufflating in like manner small amounts 
of air with periodic manometric readings 
until 300 c.c. are given, leaving as before a 
negative intrapleural pressure. A third 
refill is given two to three days after the 
second, a fourth four to five days after 
the third, and subsequent refills at weekly 
intervals. As the degree of collapse in- 
creases, in the absence of restraining ad- 
hesions, patients may have refill intervals 
prolonged to ten days, to two or three 
weeks and more. Patients should be kept 
in bed for several weeks during the estab- 
lishment of pneumothorax. 

A definite routine should be followed in 
carrying out pneumothorax treatments. 
Refills should be frequently given, intro- 
ducing amounts requisite for obliterating 
as promptly as possible all excavation and 
splinting satisfactorily the whole lesion 
with conversion of sputum from positive 
to negative. At this point only may we be 
assured the patient has a clinically effective 
pneumothorax. When symptoms and signs 
of activity have disappeared, the lung 
should very slowly and gradually be al- 
lowed to reexpand ideally to a state of se- 
lective collapse. Thus by the second or 
third year of treatment, the depth of col- 
lapse of the disease bearing portion may be 
maintained at about 10 to 20 per cent, with 
the remaining healthy lung actively func- 
tioning in respiration. 


When no adhesions are present the de- 
sired degree of collapse may be attained 
without the use of positive intrapleural 
pressures. In the presence of adhesions, 
particularly those suspending a stiff-walled 
cavity in the disease bearing area, positive 
pressures are justified in order to stretch 
the adhesions and permit cavity closure 
and negative sputum. Tension pneumo- 
thorax often obviates adhesion cutting. 
High positive intrapleural pressures are 
to be used with caution as there is danger 
of tearing caseous foci present in the lung 
adjacent to the attachment of the tensed 
adhesion. 

The patient is instructed to lie on the 
treated side between refills in order to 
prevent infected sputum from being 
aspirated into the bronchi of the opposite 
lung. 

Laboratory Aids to Management of Pneu- 
mothorax . Monthly sputum examinations 
should reveal a progressive reduction of 
bacillar} 7- content to the point of conversion 
to negative. The rate of disappearance of 
bacilli from the sputum depends upon the 
presence or absence of pleural adhesions 
on the treated side or cavitation in the con- 
tralateral or untreated lung. The earliest 
conversion takes place in cases with uni- 
lateral cavitation and no limiting adhe- 
sions. Concentrated sputum study should 
be made and, during reexpansion, guinea- 
pig inoculation, to confirm the absence 
of bacilli. It is only in retrospect from 
this point of sputum conversion that the 
length of the collapse period can be prop- 
erty dated. 

Regular fluoroscopic visualization of the 
lung during inspiratory and expiratory 
movement is essential to the conduct of 
pneumothorax for determining the degree 
of collapse, detection of extension of the 
process, adhesions, complicating pleural 
effusions, and mediastinal displacement. 
Serial roentgenograms at three month inter- 
vals should reveal evidence of progressive 
resolution, organization and fibrosis, prob- 
abty with calcium deposits in successful 
cases. 
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Blood sedimentation rate determination 
is a valuable laboratory aid to management 
of pneumothorax when correlated with 
serial blood counts and bacteriology find- 
ings, as a good indicator of cessation of 
pathological activity of the tuberculous 
process under compression. The rate of 
settling of red blood corpuscles parallels 
the degree of activity of the disease focus. 

By the ratio of lymphocytes to mono- 
cytes in the differential count, and shift to 
the left of the Schilling polymorphonuclear 
index, we have an additional and perhaps 
more delicate measure for evaluating the 
activity of the tuberculous process and that 
indefinable something of prognostic impor- 
tance which we call resistance. 

ACCIDENTS AND COMPLICATIONS OF 
PNEUMOTHORAX 

Gas embolus, carried from pulmonary 
veins to coronary or cerebral arteries, oc- 
curs about once in every 500 or 1000 pneu- 
mothorax treatments. Most frequently it 
occurs at the induction of pneumothorax. 
It may be prevented by making sure the 
needle tip is in the pleural cavity before 
administering air. Manometric oscillations 
must show a negative pressure sufficiently 
great to indicate that the needle is in the 
pleural cavity and not in a pulmonary 
vessel. Air introduced into the pleural 
cavity may be sucked into pulmonary ves- 
sels when rupture of an adhesion at its 
pulmonary attachment exposes the open 
vessels to intrapleural air. This complica- 
tion has been reported as proving fatal in 
as many as 50 per cent of the cases. 

Pleural shock, a syndrome due to irrita- 
tion or puncture of the pleura may be diffi- 
cult to differentiate from air embolism, 
which it resembles clinically, but is usually 
not fatal. 

Spontaneous or accidental pneumothorax 
may result from the needle penetrating the 
lung, allowing the air from the lung to leak 
into the pleural cavity. More commonly an 
adhesion may rupture at its pulmonary 
attachment producing a bronchopleural 


fistula. A further cause may be extension 
of a subpleural focus burrowing into the 
pleural cavity. When a flap of visceral 
pleura acting as a check-valve at the fistu- 
lous opening prevents return of air from 
the pleural cavity to the bronchial tree, 
air may have to be aspirated to prevent 
death. 

Mediastinal shifting and herniation may- 
produce embarrassment of respirocircula- 
tory nature. A weak or flexible mediasti- 
num results in delayed rise in manometric 
readings with little difference in inspiration 
and expiration. A rigid mediastinum pro- 
duces opposite effects. A mobile mediasti- 
num may be stabilized by shortening the 
refill intervals and varying the amounts of 
air administered. At times it is necessary 
to stiffen the mediastinum by injection 
of sterile olive oil or mineral oil into the 
pleural cavity*. Occasionally subcutaneous 
emphysema results from leaking of air 
directly following treatment into the tis- 
sues. The patient should be reassured it is 
of no significance. 

During the first day following induction 
of pneumothorax the patient may experi- 
ence a sensation of heaviness in the chest 
with discomfort, aching or pain. This is due 
to stretching of adhesions in most cases and 
may* be controlled readily- with codeine. 

Pleural effusion occurs in 30 to 70 per 
cent or more of cases of pneumothorax. 
About 10 per cent of these fluids become 
purulent and contain tubercle bacilli. 
Empyema is most serious when it is due 
to mixed infections and associated with a 
bronchopleural or subcutaneous fistula. Of 
little significance is the small serous effu- 
sion which consists of fluid normally pres- 
ent lubricating the pleural surface. During 
pneumothorax this fluid gravitates to the 
costophrenic sinuses and may' be found by' 
careful search in almost every' case. Less 
frequently', large serous effusions occur of 
low cellular, protein and fibrin content. Its 
formation is heralded by' low grade fever 
and mild toxemia for several day's. 

Such effusions usually' develop during 
the first three to six months of treatment 
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which represents the period in which the 
collapse is still recent and incomplete and 
the lung most accessible to the effects of 
sudden or too excessive pressure fluctua- 
tions. 6 Incomplete pneumothorax because 
of adhesions favors the formation of effu- 
sion. Too sudden pulmonary compression 
and too sudden and excessive fluctuations 
of pleural pressure are to be avoided as 
this upsets the normal correlation between 
ventilation and circulation in the lung. If 
not aspirated, fluid may remain for weeks 
or months. When aspiration it is carried out 
to relieve pressure symptoms, at times 
more, active pleural absorption is appar- 
ently stimulated. 

By diminishing the size of the pleural 
space the presence of pleural effusion re- 
sults in abnormally high initial pressures 
or an abnormally high rise in pressure soon 
after air is administered during refill. If 
there is much fluid depressing the dia- 
phragm, respiratory excursions may be 
absent or paradoxical diaphragmatic move- 
ment may occur. 

Long standing pleural effusions favor 
the formation of obliterative adhesions with 
resulting loss of pneumothorax space. Per- 
haps one-third of pneumothoraces are 
abandoned in three months time for this 
reason. To prevent this complication fre- 
quently oleothorax is given. 

Fibrotic and fibrinous changes result- 
ing in eventual pachypleuritis are more 
promptly manifested if exudation has 
occurred. 

In the presence of pleural adhesions 
restricting the pleural space, the rise of 
pleural pressure is accelerated on the ad- 
ministration of air. When adhesions are 
deemed severable, intrapleural pneumolysis 
as an adjunctive measure results in a more 
complete collapse of lung in 60 per cent of 
cases. 

6 Mayer, E. and Dworkin, M. Nature of pleural 
effusions complicating artificial pneumothorax. Read 
at the ' Symposium of the Metropolitan Sanatorium 
Conference, N. Y. Tuberculosis and Health Association, 
Oct. 7, 1936. To be published. 


CRITERIA FOR TERMINATION OF 
PNEUMOTHORAX 

The condition of the lung before collapse 
with regard to the extent and particularly 
the type of the original lesion, is one of the 
most important points in determining re- 
expansion. Old x-ray films prior to institu- 
tion of treatment should be reviewed. If 
extensive ulcerocaseous disease with large 
cavity formation and marked constitu- 
tional disturbances existed, the pneumo- 
thorax should be continued for more than 
three years, in some cases six to seven 
years, if relapse would be avoided. Cavities 
collapsed and with negative sputum for 
more than two years are quite free from 
the danger of reactivation on reexpansion 
of the lung. Eighty per cent of the patients 
with closed cavities and who are symptom- 
free and with a negative sputum, as a result 
of satisfactory collapse of the lung, regain 
complete working capacity; those with 
uncollapsed cavities and positive sputum 
rarely make an economic recovery. 6 More 
favorable for reexpansion are lesions which 
under pneumothorax show changes of reso- 
lution roentgenologically, stellar fibrosis 
and calcification of foci. Exudative lesions 
may heal completely, leaving no scar. 
Where there was considerable original lung 
destruction, a phrenicectomy or partial 
thoracoplasty may be necessary to com- 
pletely obliterate the pleural cavitjc More 
confidence is felt in considering reexpansion 
in cases in whom there was conversion of 
positive to negative sputum, with signs of 
rapid cessation of pathological activity 
within three to six months after induc- 
tion of the treatment. In younger patients 
even with an exudative lesion between the 
ages of fifteen to thirty years, reexpansion 
should not be permitted within three years. 
This is likewise a consideration with pa- 
tients of poor means, especially if they 
must return to hard labor, or unsanitary 
surroundings with poor food and lack of 
fresh air. 

6 Mayer, E. Cavity in the tuberculous, its manage- 
ment. J. A. M. A. t 100: 1478 (May 13) 1933- 
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In reexpanding the lung, it is a good plan 
to maintain a 10 to 20 per cent degree of 
collapse for four to six months so that dur- 
ing this period the lung may be given a trial 
of reexpansion under conditions approxi- 
mating normal activity and exercise. If 
the roentgenogram shows no change under 
this altered regime and the sputum remains 
negative on concentration and guinea-pig 
inoculation test, refills may be discontinued 
and the pleural space allowed to obliterate. 

SUMMARY 

Practical aspects of artificial pneumo- 
thorax as applied to the treatment of 


pulmonary tuberculosis are briefly pre- 
sented for office and bedside use. 

Indications for the institution of treat- 
ment are fairly clear cut. The physiologic 
dynamics of pulmonary compression, tech- 
nical details of the operation, criteria of 
management and termination of collapse 
therapy are briefly outlined. 

Included also is a discussion of accidents 
and complications of treatment and their 
management, as well as indications for 
adjunctive measures for securing adequate 
collapse as pneumocautery, phrenicoexere- 
sis and thoracoplasty. 



USEFUL ARTIFICIAL FEEDING FORMULA 

Gurn Stout, m.d. 

LOS ANGELES 


Q UITE frequently in the practice of 
medicine one encounters patients 
_who present a problem which arises 
from many and diverse causes, as to how 
to meet their nutritional needs. Some pa- 
tients are unable to eat due to a continuous 
semistuporous or comatose state resulting 
from conditions such as head injuries, brain 
tumors and abscesses, infections of the 
meninges, etc. Malignant tumors and occa- 
sionally ulcers in the upper gastrointestinal 
tract produce partial obstructions which 
render the retention of food difficult. 

Patients may be strongly disinclined to 
take food due to an overpowering anorexia. 
This situation frequently obtains in post- 
operative drainage cases, especially if a 
malodorous one. Anorexia is common in 
the various types of enterostomies and in 
generalized peritonitis. 

The taking of ordinary food in sufficient 
quantities when ileus (functional or para- 
lytic) is present, quite commonly aggra- 
vates the condition and distresses the 
patient by increasing the tympanites. 

When confronted with such a feeding 
problem we have used an “artificial” food 
formula since 1929. This was first brought 
to general attention when it was briefly 
mentioned in a paper 1 published in 1931. 
This formula is liquid and is administered 
through an indwelling Levin tube passed 
transnasally to the stomach or duodenum. 
The material is freshly prepared when 
needed, in amounts of one liter. The indi- 
vidual dose is measured and warmed to the 
temperature of “baby’s milk” and instilled 
through the duodenal tube every two 
hours, day and night. Between feedings the 
“food” is kept in the refrigerator. 

1 Stout, Gurn. Gastrointestinal obstruction, func- 
tional and organic. Ann . Surg. t 94: 347“353 (Sept.) 
193 ^ 


On the first day the dose usually given 
is 20 c.c., this being increased by about the 
same amount daily until the patient’s 
caloric needs are met. 

The formula has a high caloric value, 
approximating two calories per cubic centi- 
meter. If the amount given is increased too 
rapidly, nausea and sometimes vomiting 
result. This reaction seems to be equivalent 
to overfeeding the patient with regular 
food too early in his convalescence. It is 
only necessary to reduce the amount tem- 
porarily when this occurs. 

We have in this manner been able to 
maintain patients in excellent nutritional 
condition over periods of eight weeks or so. 
Over such extended periods it is of course 
necessary to remove the Levin tube inter- 
mittently (every four to seven days) for a 
few hours in order to clean it and to rest 
the throat. 

Before passing the tube it has been our 
practice to spray the nose and throat with 
0.5 per cent cocaine (alkaloid) in liquid 
petrolatum. The tube itself being lubricated 
with the following: 


Cocaine (alkaloid) gr. 5 

Oxyquinoline Sulphate gr. I 

Pulvis Caroid gr. 5 

Petrolatum oz. 1 


The first two ingredients are for the 
purpose of providing anesthesia and anti- 
sepsis respectively, and the last two, to 
reduce the amount of mucus accumulating 
on the tube. 

When the tube is in position, the nose 
and throat should be frequent^ sprayed 
with such a preparation as mistol. 

From the dietetic point of view the 
formula seems complete in all essential 
particulars, for the purpose intended.^ It 
has been modified and improved from time 
to time and its present composition is as 
follows : 
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Grams 


Sodium chloride 15.0 

Mead’s Mineral Mixture No. 85. . 4.0 

Glucose 50.0 

Lactose 100.0 

Dextrin 100.0 

Peptone 50.0 

Calcium caseinate 25.0 

Bouillon cubes, beef 2 

Cod-liver oil 15.0 

Olive oil 15.0 

Egg yolks 2 

Cream 40 per cent 100.0 

Yeast extract 2.0 

Cevitamic acid 0.2 


It is prepared in the following manner:* 
Measure out 500 c.c. of water and from 
this add a small amount to the first eight 
ingredients of the formula. At first use only 
sufficient water to make a thin paste, then 
gradually add the balance of the 500 c.c. 
Heat over a moderate flame guarded by an 
asbestos mat, until the mixture reaches a 
temperature of 44°c. (1 io°— 1 i2°F.). Stir 
constantly while heating and remove from 
the flame immediately this temperature is 

* Courtesy of the pharmacists of the Hollywood 
Clara Barton Memorial Hospital. 


obtained, and guard against overheating. 
Add immediately, while still hot, the cod- 
liver oil and olive oil, mixing with an egg- 
beater. Allow to cool to room temperature 
and beat in the remaining ingredients. 
Lastly, water should be added, if necessary, 
to make one liter. The final preparation 
should be smooth and show no evidence of 
curdling. 

\ 

SUMMARY - 

1. The problem of how to meet the 
patient’s nutritional demands is often- 
times difficult. 

2. Examples of such instances are men- 
tioned. 

3. The need for a satisfactory “arti- 
ficial” food formula is frequently observed. 

4. The composition of an “artificial” 
food formula that has proved clinically 
useful in the author’s hands is given. 

5. The method of preparing the formula 
is described in detail. 

6. The manner in which the food is 
administered is outlined. 
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on a nearby table so as to be accessible The illustrations are not presented as 
without asking for them or have managed something new or original, as similar 
to point for what they wanted, with fair routines must have been inaugurated in 
success. After pointing for awhile, I found many surgeries. They are offered as a basis 
that by imitating the use of the instrument for improved variations, in the hope of 
with my hand, that my assistants soon stimulating smoother technique in the use 
recognized the code and in turn signaled of local anesthesia, either in the office or 
one another. hospital operating room. 

<l» 



'BOOK REVIEWS' 


Recent Advances in Genito-Urinary 
Surgery, By Hamilton Bailey, f.r.c.s. 
(Eng.) and Norman M. Matheson, m.b., 
f.r.c.s., m.r.c.p. Price $5. Pp, 513 with 
89 illustrations, Philadelphia, P. Blakis- 
ton’s Son & Co,, Inc,, 1936, 

This handy book covers the more recent 
advances in genitourinary surgery. No spe- 
cialty, during the past few years, has under- 
gone such changes or made advances on a wide 
front. Today urology is near to being an exact 
science and in treating these conditions a 
correct diagnosis can be made in nearly every 
case. 

Therefore this compact, well written book, 
amply illustrated, fulfills its purpose in placing 
before the reader recent innovations as they 
affect the commoner conditions encountered in 
urological practice. 

References to the literature are included at 
the end of each chapter. The Index is unusually 
complete. 

The Thyroid. Surgery; Syndromes; 
Treatment. By E, P, Sloan, m.d. Edited 
by members of the Sloan Clinic. Springfield, 
III., Charles C. Thomas, 1936. Price $10. 
postpaid. 

The author organized The Sloan Clinic in 
1917 and it has been said that its location has 
become one of the national centers in the 
thyroid field. We are told that at the end of 
1934 over 20,000 cases of goiter had registered 
at the Clinic, and that operations had been 
performed upon 15,000 of these. From the 
nucleus of the physicians Dr. Sloan gathered 
about him, the American Association for the 
Stud}' of Goiter was formed. 

This work does not pretend to be encyclo- 
pedic in scope. The chapters cover General 
Anatomy and Physiology, Etiology, Prophyl- 
axis, Pathology, Symptomatology, Diagnosis, 
Prognosis, Indications and Contraindications 
for Treatment, Non-surgical Treatment, Anes- 
thesia, Surgical Anatomy, Instruments and 
Ligatures, Preoperative Treatment, Operative 


Technique, Postoperative Management, Hypo- 
thyroidism, Parathyroid Glands, Thymus, 
Historical, Nomenclature and Classification. 

There is a Bibliography which lists 254 titles 
and an Index of this Bibliography; also, an 
Index of Subjects, and an Index of Names. 
There are 99 illustrations. 

An interesting book and recommended to 
the general practitioner as well as to the sur- 
geon who does work in this field. 

Urology. By Edward L. Keyes, ph.d., 
f.a.c.s., f.r.c.s. (Hon. England) and Rus- 
sell S. Ferguson, a.b., m.d. Sixth Edition. 
With 343 illustrations in the text, and 17 
plates, 3 of which are in color. New York, 
D. Appleton-Century Co., 1936. 

What can one say in praise of a book that is 
offered to us in a Sixth Edition? That alone 
stamps it with the hall-mark of being standard 
and removed from the average. This edition 
is offered with every chapter rewritten “to 
keep pace with modern diagnosis and therapy 
and in particular to record the changed 
conceptions of the character of disease; e.g., 
intravenous urography, prostatic resection, 
calculogenesis, tuberculosis, tumor, and irradia- 
tion therapy/ 5 Adhering to this scheme a few 
chapters in the previous edition have been 
suppressed, while others have been enlarged, 
and some added. 

We are told the junior author has, indeed, 
“influenced the whole, while the comments on 
pathology, irradiation, endocrinology and 
tumors 55 are from his pen exclusive!}'. 

Dr. John W. Draper is responsible for the 
chapter on “Preoperative and Postoperative 
Care. 55 

We must quote the concluding paragraph 
of the authors 5 Preface: “It will, we trust, not 
be held against us that Cheerfulness has occa- 
sionally crept in; Cheerfulness, child of Hope, 
half-sister of Despair/ 5 

That the work is authoritative is understood; 
that it is a piece of literature the reader will 
discover for himself. 
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EDITORIALS 

A NEW DEPARTMENT 


D URING the past nine years, ever since we have 
edited The American Journal of Surgery, we have 
received, read and answered hundreds of letters 
from subscribers and readers of the Journal. Many of these 
letters were from physicians located in various parts of our 
country, Canada, Mexico, Porto Rico, Cuba and South 
American countries, describing the symptoms, and physical 
and laboratory findings of a case, and either asking us to 
make a diagnosis or appealing to us to outline suitable 
treatment. It has been our custom to send these inquiries to 
those whom we thought especially fitted and equipped to 
answer the questions asked. 

Feeling there are many of our subscribers who at times 
wish information regarding the many aspects of a surgical 
problem, or who wish to be informed regarding certain drugs, 
procedures, technique, tests and the literature on and about 
a topic — surgery in its widest sense — we plan to inaugurate 
a department in the Journal to handle such matters. Be- 
ginning with the July or August number we will publish 
several of these letters and the answers sent the writers, 
and this department will be continued each month. 

This service must be limited to our subscribers, who are 
urged to enclose a self-addressed, stamped envelope with 
each letter. They will be answered in the quickest possible 
time. A subscriber may write as often as he wishes and ask 
as many questions as he desires. 

We feel that this service will prove of inestimable value 
to our subscribers, and we sincerely hope they will take 
immediate advantage of it. 

T. S. W. 
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MATERNAL MORTALITY AND 
OBSTETRIC CONSCIENCE* 


T HE maternal death rate is a cause of 
grave concern. It is clear however, 
that modern limitation of the size 
of families with growing legions of abor- 
tions, relative increase in the number of 
primiparac with their higher incidence of 
difficult deliveries, and the growing age of 
primiparity itself, seriously affect com- 
parison with older figures. Death certifi- 
cates too, have been subjected to closer 
scrutiny, the New York survey alone 
indicating a total error of nearly 18 per 
cent. It is probable that improvement in 
the death rate, though not apparent, is 
none the less real. 

Failure of statistics to yield to medical 
papers and discussion, revision of the 
undergraduate curriculum, certification of 
specialists, increased numbers of hospital 
beds, governmental investigations and 
popular education and movements is a 
mystery to some of us. Yet obviously all 
these have not been enough if statistics 
are accepted at their face value. 

So long as obstetrics is an art, it will 
never be possible to teach more than’ ob- 
stetrical catechism in the medical schools; 
there is neither opportunity nor time 
enough to teach that which must be 
learned by practice, not precept. The 
young graduate is far better trained than 
his predecessors, yet we are still waiting 
for tangible results. 

Statistical analyses are but a means to 
an end, and international comparisons are 
particularly futile. We are apt to lose sight 
of that. Of themselves statistics accomplish 
nothing, merely pointing out the avoidable 
coefficients of maternal mortality. It is a 
fact that all studies show that approxi- 
mately one-half of the maternal deaths 
are preventable, yet even these findings 
are not conclusive. Though based on 
accurate information, interpretation of 


human clinical data is not easy. The 
specialist’s conscience, or the statistician’s, 
highly developed and rigidly consistent, 
though aware of important social and 
economic trends may not give them true 
values when assigning deaths to pre- 
ventable columns. 

Education of the public is valuable and 
necessary, but time consuming and diffi- 
cult. Told that complications are preventa- 
ble, women expect none. They should be 
told that most of their hazards can be 
forseen and controlled, but that pregnancy 
and labor are by no means safe under- 
takings. That is quite different. The time 
worn concept that childbirth is a physio- 
logical process should be summarily dis- 
carded as a harmful platitude. DeLee has 
insisted upon this for years. There will 
always be mortality, and it cannot be 
prevented by “protesting to your physi- 
cian, to your mayor, to your governor, to 
vour congressman, to your president.’’ 
This interesting advice to the mothers of 
America appeared last March in a maga- 
zine with wide circulation among women 
in this country. The press can do us 
great service, but overemphasis on pre- 
ventability will only hurt the good cause. 

A very large proportion of maternal 
deaths is inevitable. It is not a simple 
problem; in fact it is a very complex and 
difficult one. Antepartum hemorrhage can 
not be prevented, nor will good manage- 
ment ensure safe delivery. Eclampsia may 
occur in spite of excellent supervision. 
Sepsis, the yardstick of intrapartum care, 
may follow spontaneous delivery, and does 
occur with increased incidence in operative 
deliveries where no other method of treat- 
ment was possible. The diagnosis of dispro- 
portion is not easy, and its management by 
induction, trial labor, difficult forceps or 
cesarean section involves alternative but 


* Read before the Brooklyn Gynecological Society, May i, 1936. 
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no less considerable factors of risk. The 
less common presentations of the fetus 
and, more than anything else, posterior 
positions of the occiput increase maternal 
as well as fetal mortality. 

No doubt the death rate is high. Cer- 
tainly we are not satisfied. In the final 
analysis however, we are not concerned 
with percentages of preventability, or 
the recriminations which they invoke. 
If the mortality is unnecessarily high, and 
we believe it is, it can be reduced. Social 
and economic factors are involved, for 
surely the deaths from intentional abor- 
tion are beyond our control. Statisticians 
assign the mortality of criminal abortion 
to homicide; deaths from self-induced 
abortion are assigned to puerperal causes, 
but these too are largely criminal and 
not self-induced, though they may appear 
to be. Reduction of mortality is a social 
as well as a medical problem. 

Prenatal care must be adequate, not 
perfunctory. In toxemia and hemorrhage 
its function is plain and well understood. 
Not so clear however are its implications 
in the all important matter of safe delivery, 
yet if it does not accomplish that, it is 
worth nothing. 

We must remember that anesthesia, in 
itself a blessing, in a great many cases 
slows labor and increases the incidence 
of forceps deliveries. Interference, whether 
indicated or not, is the commonest cause 
of puerperal infection. Skill and judgment 
so necessary for any operative delivery 
other than low forceps, are no less req- 
uisite when we allow women to remain 
long in labor. Placenta previa and abla- 
tion of the placenta are formidable com- 
plications which tax the skill of the most 
expert, and eclampsia is no different. 
The outstanding feature of the Children’s 
Bureau survey was that one-quarter of 
all the maternal deaths followed abortion; 
they were mostly due to sepsis, accounting 
for nearly half of all the deaths from 
puerperal septicemia, the greatest single 
cause of maternal mortality. That is 
important. When we are told that 19 per 


cent of the deaths in New York City, 
24 per cent in Boston, were due to cesarean 
section, we must listen. Cesarean is not 
for the novice or the casual obstetrician. 

The hospital has very definite obliga- 
tions in this matter of maternal welfare. 
Large or small it must closely supervise 
the obstetrics practiced within its walls, 
for responsibility for the patient does not 
rest entirely with the doctor. Not all 
hospitals are safe places for expectant 
mothers, and the small institution may be 
excellent, or it may be sadly inadequate, 
hardly deserving the name of hospital 
at all. Every hospital should be safe. 
This is not only what women rightfully 
expect, but the best interests of the institu- 
tion, patient and doctor are served no 
other way. Facilities must be mobilized 
for advice and help, consultation must be 
easily obtained when indicated. Nothing 
must be left undone. The patient must 
be protected, the physician supported 
whether he wishes it or not. Then he will 
grow in knowledge and experience as he 
multiplies his contacts with the form and 
substance of good obstetrics. This is the 
best kind of postgraduate education. 

Established moral values have broken 
down. Conscience asks if this is right, 
and the inner voice is always so clear that 
it is impossible to mistake it. Whether it 
is an intuitive or acquired facility of moral 
perception, conscience covers evetything 
within a man that has to do with the 
decision and direction of his moral con- 
duct. Every one of us worthv of our high 
tradition carries with him an accusing or a 
comforting witness. He only is content 
whose conscience is clear. 

The obstetric conscience is acquired, 
and skill and judgment with it. It ma}^ be 
defined as a sense of obligation to obstetric 
principles. It never swerves from the 
basic principle of preservation of normal 
function. It never interferes unnecessarily, 
unwisely or without counting the cost. 
It stands firm against the importunity of 
sympathetic but unknowing relatives. It 
is proof against hurry and convenience. 
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It constantly weighs two lives in the 
balance of experience and knowledge. It 
crosses no frontiers without a responsible 
guide. It never forgets its plain duty. God 
help her who is so unfortunate as to place 
her trust in one who scofi’s at conscience 
and God help him, too! 

The experienced general practitioner, 
with an obstetric conscience, is the best 
practitioner of obstetrics. We need more 
obstetric physicians, less surgeons. We 
need hospitals keenly conscious of their 
responsibility to the public. 

Nearly a hundred years ago (1842) 
Oliver Wendell Holmes, reading his “Es- 
say on the Contagiousness of Puerperal 
Fever” before the Boston Society for 
Medical Improvement, spoke to the medi- 
cal profession of the world: 


The woman about to become a mother or 
with a newborn infant upon her bosom, should 
be the object of trembling care and sympathy 
wherever she bears her tender burden, or 
stretches her aching limbs. The very outcast of 
the streets has pity upon her lister in degra- 
dation, when tlie seal of promised maternity is 
impressed upon her. The remorseless vengeance 
of the law brought down upon its victims by a 
machinery as sure as destiny, is arrested in its 
fall at a word which reveals her transient claim 
for mercy. The solemn prayer of the liturgy 
singles out her sorrows from the multiplied 
trials of life, to plead for her in her hour of 
peril. God forbid that any member of the pro- 
fession to which she trusts her life, doubly 
precious at that eventful period, should hazard 
it negligently, unadvisedly or selfishly. 

Time changes. Conscience remains. 

Charles A. Gordon. 
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TOTAL THYROIDECTOMY IN ANGINA PECTORIS AND 

CONGESTIVE FAILURE* 

THREE YEAR POSTOPERATIVE REVIEW OF 16 PATIENTS 
Morris Dinnerstein, m.d., Carnes Weeks, m.d., f.a.c.s., 

Associate Visiting Physician Associate Visiting Surgeon 

I. Ogden Woodruff, m.d. and Albert R. Tilley, m.d. 

Visiting Physician Research Resident in Medicine 

Bellevue Hospital 


NEW 

T ODAY we are entering upon an era 
of surgical attacks on numerous dis- 
eases which have hitherto been treated 
along purely medical lines. These are 
chiefly incurable chronic ailments with 
a progressive tendency to fatality, or 
acute medical infections in which, despite 
medical treatment the mortality remains 
seriously high. 

The surgical treatment of all of these 
diseases has had to go through stages of 
experimentation before finding justifica- 
tion and general acceptance. In some, 
the role of surgery is now on a firm founda- 
tion. In gastric and duodenal ulcer, apart 
from acute surgical complications, surgery, 
in selected cases, has its definite place; 
in tuberculosis, surgical procedures have 
completely revolutionized the treatment 
of that disease in the last few years. 

In other diseases the value of surgery 
is still unproved, in the experimental 
stage and not generally accepted. In the 
acute group may be mentioned the treat- 
ment of acute lobar pneumonia by artificial 
pneumothorax, which is carried on in the 
hopes of reducing the high average mor- 
tality in this illness. 

In the chronic group we may mention 
the operations of sympathectomy and of 
stripping the adrenal capsule in malignant 
hypertension and the total removal of 
the thyroid gland for the treatment of 
intractable cases of angina pectoris and 
congestive heart failure. 


YORK 

In view of the apparently favorable 
results reported by Blumgart, and by 
Cutler and their associates, we were led 
to hope that some of the symptoms might 
be alleviated in patients who had resisted 
medical treatment; and consequently three 
years ago we performed a thyroidectomy in 
a selected series of cases of congestive 
heart failure and angina pectoris. While 
only 1 6 patients have been under observa- 
tion two years or more since operation, 
we are presenting our results for comparison 
with those already reported, in the hope 
of aiding in the determination of whether 
the surgical procedure is justified as a 
therapeutic measure in these two diseases. 

RATIONALE OF OPERATION 

A brief historical sketch may be the 
most satisfactory means of approach to an 
understanding of the basic philosophy 
underlying the selection of total thyroidec- 
tomy as the surgical procedure considered 
suitable in these cases. 

As early as 1825 Parry commented on 
the close relationship between congestive 
heart failure and thyrotoxicosis. He noticed 
the frequency of the onset of congestive 
failure or angina pectoris, either coincident 
with or following the appearance of exoph- 
thalmic goitre, and he also observed a 
subsidence of the signs of congestive heart 
failure following a decrease in the enlarge- 
ment of the thyroid gland. 


From the First Medical and Surgical (Columbia University) Divisions, Bellevue Hospital. Presented in part before 
the Section of Alcdicine, New York Academy of Medicine, March, 1936. 
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In 1902 Kocher's son reporting his 
father’s cases, clearly demonstrated the 
improvement in congestive heart failure 
following subtotal removal of hyperactive 
thyroid gland. These observations have 
been repeatedly confirmed by other clini- 
cians. Although at present there is some 
difference of opinion as to the etiological 
influence of thyrotoxicosis per se in the 
production of congestive heart failure, it is 
well known that when thyrotoxicosis occurs 
coincidentally with congestive failure there 
is a very marked clinical improvement in 
the cardiac status following subtotal 
thyroidectomy. 

As regards angina pectoris, Francois 
Franck, as early as 1899 P ut forward 
the suggestion that the cervical sympa- 
thetic chain might contain afferent fibres 
from the heart, and also suggested that 
the pain of angina pectoris might be 
relieved by surgical interference with 
this system. However, it was not until 
1916 that Jonnesco performed the first 
operation, removing the three cervical 
and the first dorsal sympathetic ganglia 
on both sides. In his first case the result 
was excellent, but the technical difficulties 
involved, militated against the wide em- 
ployment of this operation. Later follow-up 
studies in a series of 66 cases showed that 
only 53 per cent have enjoyed a satisfactory 
result. Coffey and Brown of San Francisco 
in 1923 claimed good results merely by 
the removal of the superior cervical ganglia, 
or the division of its main branch. But 
later in a larger series of cases this showed 
only 48.3 per cent of satisfactory results. 
Other methods suggested and carried out 
for the relief of pain in this condition have 
included removal of the thoracic ganglia 
by a posterior approach, with paravertebral 
alcohol or novocaine injections of the rami 
communicantes and cutting of the de- 
pressor branch of the vagus. 

An explanation of these variable and 
unsatisfactory results probably lies in 
the newer conception of the cardiac in- 
nervation as stated by Heinbecker: 


Pain fibres from the human heart and the 
first portion of the aorta are found in all 
sympathetic nerve trunks supplying efferent 
fibres to these structures. These fibres enter the 
central nervous system via the fifth cranial 
nerve, via the rami communicantes, and by the 
dorsal roots of the 8th cervical and upper 6th 
and 7th thoracic nerves . . . The complete 
removal of the cervical sympathetic chain or 
the alcohol injection of the nerve roots from 
the Sth cervical to the 7th thoracic levels will 
not in themselves eliminate all pain pathways. 

In 1927 Blumgart observed that the 
velocity of the blood flow was directly 
determined by the metabolic rate, the 
higher the rate, the greater the velocity. 
He also observed that in individuals with 
congestive heart failure, although the 
metabolic rate was normal, there was a 
compensatory lowering of the blood veloc- 
ity which increased when these patients 
began to exhibit clinical improvement. 

With these facts known, it was felt that 
circulator}’ deficiency depended somewhat 
on a deficiency of the blood supply for 
the metabolic needs, and that congestive 
heart failure occurred only when the met- 
abolic needs were not adequately met. There- 
fore, it seemed reasonable that if metabolic 
demands could be lowered to a level that 
could be supplied by the damaged heart, 
then the signs and symptoms of failure 
should disappear. 

Consequently, Blumgart, Levine and 
Berlin of Boston began to treat patients 
with congestive failure by complete extirpa- 
tion of the normal thyroid gland. Subtotal 
thyroidectomy was performed on the first 
2 cases with a marked tempory improve- 
ment, but when the remaining gland 
tissues began to regenerate and the meta- 
bolic rate rose, there was a recurrence of 
the original symptoms of failure. As a 
result of these experiences they then 
decided in 1932 to perform total thyroid- 
ectomies to see if a state of myxedema, 
which could be regulated by thyroid 
extract, would permit maintenance of the 
improvement over a longer period of 
time. Total ablation of the gland was 
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deemed essential as any vestige of thyroid 
tissue would regenerate and vitiate the 
benefit of the operation. 

They also felt that total thyroidectomy 
might be of benefit in angina pectoris, as 
they believed that the considerations al- 
ready stated regarding congestive failure, 
might be equally applicable to angina 
pectoris. To quote from them, 

The higher the metabolic rate the greater are 
the output of the heart and the velocity of the 
blood flow. The consequent increased work of 
the heart necessitates an increased coronary 
blood supply. Because of these considerations 
and because the intrinsic needs of the myo- 
cardium rise along with those of the rest of the 
body, the blood supply to the heart must be 
greater at normal metabolic rates than at the 
lower rate of myxedema. With arteriosclerotic 
narrowing of the coronary vessels the blood 
supply to the heart through these vessels may 
be inadequate to the needs of a normal meta- 
bolic rate, although sufficient for the needs of 
the heart at a lower metabolic rate. 

The foregoing theories as to the effect 
of total thyroidectomy were the basis of 
the original work in this new field of 
therapy. It was the favorable results re- 
ported by Blumgart, Levine and their 
associates which led us to do this work at 
Bellevue Hospital, where there are an ex- 
ceedingly large number of cardiac patients 
with the usual proportion of those with 
congestive heart failure who are never long 
compensated, except when hospitalized. 

Since the original work of Blumgart 
and his associates, several unexpected find- 
ings have arisen which are not adequately 
explained by the original theories. Illustra- 
tive of this is that immediately following 
the operation both groups of patients 
experience marked relief. The anginal 
patients are often free from pain and the 
congestive failure patients are relieved 
of palpitation and heart consciousness, 
and not infrequently, a rapid disappearance 
of liver enlargement occurs. These effects 
have been obtained in the majority of 
cases, but the basal metabolic rate has 
not fallen significantly for at least three 


weeks and not usually below minus 20 per 
cent for three or four weeks following the 
operation. This has necessitated bringing 
in some new factors to account for the 
rapid immediate improvement. Several 
have been suggested, but none of them 
wholly adequate. 

There is some evidence that clinical im- 
provement in cardiac decompensation is 
not entirely dependent upon volume output 
of the heart. In other words, improvement 
in back pressure is not definitely related to 
an} r change in the cardiac output. 

There is also some clinical and experi- 
mental evidence which tends to show that 
there is a fundamental difference in the 
response of the heart to injected or secreted 
adrenalin after total thyroidectom} r . Mini- 
mal amounts of adrenalin injected sub- 
cutaneously before the operation produced 
anginal pain; double or triple these amounts 
postoperativeiy failed to produce pain. It is 
known that myxedema lowers the sensi- 
tivity to adrenalin, but there are almost 
normal quantities of the thyroid principle 
in the circulation for at least a week 
postoperativeiy. Therefore, unless one con- 
siders the action of some unknown hormone 
(as Cutler suggested at one time) the 
explanation of this early lowered response 
to adrenalin is not clear. 

There is a further suggestion that the 
adrenals and their secretion are implicated 
by the studies in skin temperature of the 
extremities. In a series of 13 patients 
reported by Cutler and Schnitker, they 
found there was a definite increase in 
vasodilatation, comparable to that achieved 
by various operations on the sympathetic 
apparatus. 

Blumgart and his co-workers believe 
that the immediate postoperative relief 
of anginal pain is due to the interference 
of the sympathetic nerve supply during 
the operation itself, as the thyroid is 
richly supplied with sympathetic nerve 
fibres and that this particular early bene- 
ficial effect is only temporary. However, 
the proportion of patients with early relief 
of pain following total thyroidectomy with 
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its relatively small interferences with the 
sympathetic nervous system, is large, 
if not larger, than the percentage of relief 
obtained with the much wider interference 
with the operation of cervicothoracic 
sympathectomy. 

Horgan and Lyon reported favorable 
results of angina pectoris and congestive 
failure in a few patients in whom they 
limited their operation to ligating and 
cutting the superior and inferior thyroid 
arteries on both sides. The series reported 
was obviously too small to draw final 
conclusions, but it was of interest. 

At the present time, though 2 cases with 
severe anginal pain had this operation 
done in our clinic with no relief of pain, 
it is impossible to arrive at an all-inclusive 
explanation of the benefit obtained by total 
thyroidectomy, but it would appear that 
at least three factors are of importance: 
(1) the lowering of the basal metabolic 
rate, (2) the interference with the sympa- 
thetic nervous system and (3) the change 
in the response to adrenalin. 

Our study is based upon the postopera- 
tive review of 16 cardiac patients sub- 
jected to total thyroidectomy, 6 of whom 
suffered from severe angina pectoris, pre- 
sumably due to coronary sclerosis, and 10 
from cardiac decompensation, secondary 
to rheumatic, arteriosclerotic or syphilitic 
heart disease. 

The series is comparatively small, from 
a statistical point of view, and the maxi- 
mum period of observation only three 
years, with the most recent cases in the 
series operated upon two years ago. 
Nevertheless our results added to those 
of others have led us to believe that 
in carefully selected cardiac patients who 
do not respond to all available medical 
measures, the removal of the entire thyroid 
gland may prove to be a valuable thera- 
peutic procedure. 

None of the patients in our series showed 
any clinical signs or symptoms of hyper- 
thyroidism and the operative basal meta- 
bolic rates were within normal limits in all 
except one. In this instance the preopera- 


tive basal metabolic rate was plus 46 per 
cent and plus 25 per cent. The patient 
however, showed no clinical evidence of 
thyrotoxicosis and the excised thyroid 
gland, as well as those of all the other 
patients in the series, proved to be grossly 
and microscopically normal. In one patient, 
the preoperative basal metabolic rate was 
minus 14 per cent. 

Our follow-up stud}’' was directed with 
several objects in view: (1) the attempt 
to evaluate the procedure as a therapeutic 
measure in severe intractable heart disease; 
(2) to afford the patients such medical 
therapy for their cardiac condition as 
might be necessary following the operation, 
since the operation per se has no apparent 
effect upon the underlying pathological 
process in the heart itself and (3) to 
endeavor to recognize, observe and treat 
any sequels or complications that might 
ensue from the operation itself. The pa- 
tients were observed at frequent intervals 
following their discharge from the hospital 
to the cardiac clinic. Our follow-up included 
complete histories, physical examinations, 
frequent teleroentgenograms and electro- 
cardiograms. At frequent intervals, estima- 
tions of the circulation time by the sodium 
cyanide method, and venous pressure 
determination by the direct venipuncture 
method were made. Our study also included 
basal metabolism rates and blood chemistry 
determinations at frequent intervals, the 
latter including calcium, cholesterol and 
non-protein nitrogen. 

SELECTION OF PATIENTS 

A large number of cardiac patients from 
the wards and cardiac clinic of the First 
Medical Division at Bellevue Hospital 
were studied with this therapeutic proce- 
dure in mind, but only a relatively small 
group selected. In an attempt to obtain 
a satisfactory clinical appraisal of this 
procedure, we felt at the outset that it 
was essential to select only those patients 
in whom it might be possible for us to 
analyze critically the results following 
operation. 
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In the anginal group, only those patients 
were selected in whom the attacks of 
severe precordial pain occui'red quite reg- 
ularly after a definite amount of exertion; 
all of our patients had in addition heart 
pain on rest (decubitus angina) and the 
seizures were so painful that they inter- 
fered with such ordinary activities as 
walking one city block or less and necessi- 
tated frequent doses- of nitroglycerine or 
amyl nitrate. Those patients were excluded 
in whom the attacks occurred at irregular 
intervals, or in whom the serial electro- 
cardiographic examination demonstrated 
progressive coronary artery disease. Four 
patients with angina pectoris had suffered 
from one or more attacks of coronary 
closure and showed electrocardiographic 
evidence of myocardial degeneration asso- 
ciated with coronary sclerosis. We avoided 
advising operation upon patients who 
suffered from a recent attack of coronary 
thrombosis, i.e., a closure that occurred 
within four to six months prior to operation. 
The duration of the anginal attacks 
averaged about two years with the excep- 
tion of one patient who suffered for eight 
years. We also excluded a large group of 
introspective anginal patients in whom 
there were superimposed confusing nervous 
or neurotic symptoms because of the diffi- 
culty we might encounter in evaluating 
results in this type of patient, since the 
estimation of any postoperative improve- 
ment in the anginal group is entirely 
subjective. 

In the group of patients suffering from 
cardiac decompensation, greater difficulties 
were encountered in establishing satis- 
factory criteria for the proper selections of 
patients for operation. Because of the 
marked variability in the clinical course of 
patients suffering from cardiac decom- 
pensation, we felt at the outset that only 
those patients with congestive failure 
should be selected for operation who had 
been observed and treated for a long period 
prior to operation. Most of the patients in 
this group had .had repeated admissions 
and had been observed for a period ranging 


from nine months to six years. A careful 
clinical study of the frequency and severity 
of the episodes of cardiac decompensation 
prior to operation was compared with a 
review of similar bouts of congestive 
failure following operation. 

In the group with congestive heart 
failure, during the earlier period of the 
work, the operation was performed during 
a period of advanced decompensation. 
Later, the operation was advised only 
when the signs and symptoms of congestive 
failure had improved or disappeared with 
rest in bed, digitalis, diuretics and other 
measures directed toward the treatment of 
congestive heart failure. 

It is necessary to note, however, that 
two of our most striking results in this 
group occurred in patients who were 
operated during a period of advanced 
congestive failure. 

It seemed very likely as observed by 
others that the most satisfactor}' patients 
in the congestive failure group would be 
those who exhibited a slowly progressive 
clinical course or in whom the status was 
relatively stationary. We have felt it was 
best to limit this therapeutic procedure 
to that group of patients which gave a 
history of repeated periods of decompensa- 
tion upon discharge from the hospital, 
but who would regain compensation when 
hospitalized and under treatment; showing 
they still had some reserve cardiac power. 
In other words, patients who give histories 
of rapidly progressive heart disease are 
considered unsuitable for total thyroid- 
ectomy. This is well exemplified by one of 
the patients operated upon early in this 
study (Case iv). 

In the group with valvular disease one 
of our chief difficulties has been to exclude 
those patients with active pathological 
processes in the heart. Because of the very 
close casual relationship between active 
rheumatic infection in the heart and 
cardiac decompensation it was felt it 
was essential to eliminate those patients 
who exhibited clinical or laboratory evi- 
dence of active rheumatic process, such as 



426 American journal of surgery Dinnerstein et ah — Thyroidectomy 


May, 1937 


low grade fever or persistently elevated 
sedimentation rate. It is quite obvious 
that if such patients were selected any 
improvement that might occur after total 
thyroidectomy might well be attributed 
to the abatement of active rheumatic 
infection in the heart rather than the result 
of the operation itself. We therefore at- 
tempted to select those patients with 
recurring circulatory failure with no evi- 
dence of any active inflammatory process 
and in whom we felt the lesions were 
stationary, yet who in spite of all known 
medical measures were somewhat alleviated 
but nevertheless remained chronically 
incapacitated. 

We have in general excluded patients 
suffering from syphilitic heart disease 
(aortitis, aneurj^sm, aortic insufficiency), 
because of the well established tendency 
in such patients, once congestive failure has 
occurred, to run a progressively down hill 
course. We have had but one experience 
in this series with a patient suffering from 
sy^philitis aortic insufficiency; the improve- 
ment thus far in this particular patient 
has not been striking. 

OPERATIVE PROCEDURE 

At the suggestion of one of us (C. W.), 
all of our patients have been operated upon 
under cervical block anesthesia. General 
anesthesia has been avoided and the imme- 
diate postoperative course has been re- 
markably uneventful. A cervical block 
anesthetic following Labat's technique 
has been used most satisfactorily in all 
of our cases. Approximately 100 c.c. of 
1 per cent novocain solution with five 
drops of adrenalin are used. Five cubic 
centimeters of this solution are injected over 
the transverse process of the second, 
third and fourth cervical vertebras on 
both sides and approximate^ 15 c.c. are 
injected subcutaneously and subfascially 
just behind the sternomastoid in its mid- 
portion. This gives complete anesthesia 
which usually lasts for at least two hours. 
A search is always made for any aberrant 
thyroid tissue. Following the suggestion of 


Berlin, the vocal cords are examined by 
the direct method after the first lobe of 
the thyroid has been removed without 
disturbing the operative field. This is 
done to make certain that there is one 
intact cord before proceeding with the 
operation. 

In spite of the emotional strain of the 
operation only one of our patients suffered 
a severe anginal attack during the opera- 
tion itself. Most of the patients, as is 
usual following any thyroid operation 
suffered from a mild tracheitis and diffi- 
culty in swallowing for about two or 
three days. No postoperative pulmonary 
complications developed in any of our 
patients. In 2 patients, symptoms of 
tetany, evidenced by numbness and 
tingling in the extremities, and positive 
Chvostek signs appeared during the first 
week following the operation. These symp- 
toms were readily controlled by the ad- 
ministration of viosterol and large doses 
of calcium lactate. None showed any 
severe signs of tetany such as carpopedal 
spasm or convulsions and the mild S} r mp- 
toms noted did not recur after treatment 
and did not require continued calcium 
therapy. 

We encountered only one instance of 
recurrent laryngeal paralysis, probably due 
to a collection of serum, and the symp- 
toms were quite alarming; there were 
marked stridor, aphonia and respiratory 
embarrassment. Fortunately this proved 
to be transient and eighteen months follow- 
ing the operation there was no evidence 
of vocal cord paralysis. 

We were interested in the problem of 
surgical myxedema and its sequels; we 
endeavored to learn if such a drastic 
procedure as complete removal of so 
important a structure as the normal 
thyroid gland might provoke such marked 
symptoms and signs of thyroid deficiency, 
that the clinical picture of myxedema 
might prove to be more serious and more 
distressing than angina or congestive 
failure. Would these patients develop 
profound structural and functional dis- 
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turbances such as myxedema heart, severe 
anemia and other changes that have been 
generally attributed, directly or indirectly 
to decrease or loss of thyroid activity? 
The duration of the elapsed postoperative 
interval, namely three years, is obviously 
too short to reach any final conclusion and 
it is quite possible that the early adminis- 
tration of thyroid extract may have proved 
effective in warding off such changes. 

In reviewing the postoperative roent- 
genograms of the heart and electro- 
cardiograms of these patients, thus far 
no noteworthy changes have been detected. 
There has been no appreciable variation 
in the size of the cardiac silhouette, except 
in 2 patients with congestive failure where 
there has been a diminution in the trans- 
verse cardiac diameter (at least over 1 cm.) 
this decrease in size having occurred as 
the signs and symptoms of cardiac de- 
compensation disappeared. In the anginal 
group we have observed no increase in 
the size of the heart shadow. In none 
of the patients have we seen any of the 
electrocardiographic changes that have 
been attributed to so-called mvxedematous 

V* 

changes in the heart muscle, such as low 
voltage of all the complexes, inversion 
of the T waves and increased auricular- 
ventricular conduction time. 

One or more of these variations have 
been noted in some of our patients but 
they were present prior to the operation. 
It. is not improbable that the changes that 
are frequently attributed to the so-called 
myxedema heart will occur only when the 
disease is of long duration, as is the case 
in spontaneous myxedema, and that these 
abnormalities have been thus far warded 
off by the early feeding of thyroid extract 
following operation. Only one patient 
operated upon three years ago, has shown 
evidence of a moderately severe anemia. 

SURGICAL MYXEDEMA 

The symptoms and signs of surgical 
myxedema usually appeared within a 
period of four to eight weeks following the 
operation. These symptoms varied con- 


siderably in degree in different patients 
and usually were insidious in their develop- 
ment, although occasionally, for some 
unexplained reason, would appear quite 
suddenly. The most striking symptoms 
we have observed were those chiefly per- 
taining to changes in the facial appearance 
of the patient, such as puffiness of the face, 
including the eyelids, yellowish pallor 
of the skin, heaviness of the legs, tiredness, 
weakness, drowsiness and slowness of 
speech. As a rule, these symptoms were 
never very distressing and responded 
readily to the administration of dessicated 
thyroid extract. Postoperatively, the basal 
metabolic rate usually began to drop about 
the second week, and without the adminis- 
tration of thyroid extract, fell to about 
minus 30 to minus 40 per cent at the end 
of five or six weeks. 

It was interesting to note that not infre- 
quently, the symptoms and signs of surgical 
myxedema did not run strictly parallel 
to the drop in the metabolic rate; in other 
words, we encountered patients with basal 
metabolic readings of minus 30 per cent to 
minus 40 per cent, who exhibited clinically 
very few manifestations of myxedema and, 
on the other hand, a large percentage of our 
patients in whom repeated basal metabolic 
readings would be within limits that we 
recognized as normal or slightly* below 
normal, would show unmistakable clinical 
manifestations of myxedema. In the latter 
group, the examination of the blood 
cholesterol usually showed marked eleva- 
tion above the recognized normal figures. 
The level of the cholesterol content of the 
blood appeared to be a more sensitive 
index of the myxedematous state than 
the determination of the basal metabolic 
rate. 

The not infrequent absence of any corre- 
lation between the clinical phenomena of 
artificially induced myxedema and the 
basal metabolism determination has led 
us to confirm the observations others 
have made in spontaneous myxedema, 
namely that the elevated blood cholesterol 
often appeared to be a more reliable 
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indication of the degree of hypothyroid 
function than the drop in the metabolic 
rate. 

ADMINISTRATION OF THYROID EXTRACT 

As has been mentioned, the symptoms 
of artificially induced myxedema usually 
responded readily to substitution therapy. 
As a rule, thyroid extract (Armour’s) 
in a small dose of }{\ grain daily, was 
administered at the end of the fifth or 
sixth week when the basal metabolic rate 
approached between minus 30 to 40 per 
cent. We then prescribed dcssicatcd thyroid 
in ascending doses to the highest point 
at which they could hold their clinical 
improvement to the symptoms of thyroid 
insufficiency. Our experience has been 
very much like that of the Boston workers 
in that we found very small doses were 
required to treat surgical myxedema, un- 
like spontaneous myxedema in which 
much larger doses are usually necessary. 
Practically all of our patients required 
a daily administration of only H to }.£ 
grain of the preparation of thyroid extract 
to relieve them of any signs or symptoms 
of myxedema. 

In one patient we observed the effect 
of administering what was an excessive 
dose of thyroid extract. In this instance, 
thyroid extract had not been administered 
for a period of six months following the 
operation. At that time, because small 
doses of the thyroid extract afforded no 
relief of the very severe symptoms of 
myxedema which developed, the basal 
metabolic rate having dropped to unusually 
low levels, (minus 71 per cent and minus 
75 per cent) we prescribed 5 grains of 
thyroid extract daily; after three days, 
the basal metabolic rate rose to plus 16 
per cent and severe anginal pain appeared. 
When the dosage was reduced, this disap- 
peared and the patient has since remained 
free from precordial pain upon the lower 
level of thyroid extract administration. 

We have one patient in our series who 
up to very recently has not required the 
administration of thyroid extract. The 


operation was performed three years ago. 
Although his basal metabolic, two months 
following the operation had fallen to the 
level of minus 38 per cent and minus 44 
per cent, the patient showed practically 
no clinical manifestations of myxedema 
and the signs and symptoms of congestive 
failure had disappeared in a most striking 
way. For some unexplained reason, three 
months following the operation the basal 
metabolic rate gradually rose to minus 
16 per cent, minus 9 per cent and plus 3 per 
cent, and remained within these normal 
limits up to nine months following the 
operation without the administration of 
any thyroid extract, the blood cholesterol 
also remaining at a fairly normal level, 
210 mg. per too c.c. It was thought that 
possibly some fragments of the thyroid 
gland had been left at the time of operation 
or that some aberrant thyroid tissue was 
present, but, all during this period the 
striking clinical improvement persisted and 
the patient remained free from any signs 
of congestive failure and was engaged in 
normal activity. 

Curiously enough, eleven months follow- 
ing the operation, his basal metabolic 
rate began to drop again somewhat to 
the level of minus 16 per cent and the blood 
cholesterol rose to 340 and he began to 
show definite clinical evidence of myxedema 
for which he required thyroid extract. 

It may be of some interest to record the 
present postoperative status of the basal 
metabolism and blood cholesterol levels 
of our successfully treated patients, follow- 
ing the administration of a daily ration of 
thyroid extract. In the congestive failure 
group the present basal metabolic readings 
average minus 14 per cent with the blood 
cholesterol levels averaging 356 mg. per 
100 c.c. In the group with angina pectoris, 
the readings average minus r6 per cent 
with cholesterol readings averaging 3 10 
per 100 c.c. It may be of interest to note, 
this being especially true of our anginal 
group, although the blood cholesterol 
figures remain elevated, the basal metabolic 
rates are not strikingly lowered; onl} 
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moderately less than the preoperative 
metabolic rates. In other words, striking 
clinical improvement with relief of anginal 
pain has persisted even though the basal 
metabolic rate gradually rose to what 
amounted to practically preoperative level, 
following the feeding of thyroid extract. 

POSTOPERATIVE RESPONSE TO DIGITALIS 

In the congestive failure group, we 
observed an interesting difference to the 
response to digitalis therapy following 
operation. The adequate dosage of digitalis 
in patients with auricular fibrillation ap- 
peared to be less than that which was 
required prior to operation. It is doubtful 
if this can be explained on the basis of 
clinical improvement following the opera- 
tion, inasmuch as those patients when 
readmitted in congestive failure would 
require smaller doses of digitalis to reduce 
the heart rate than was observed previous 
to the operation. The reduced amount of 
the drug required may possibly be attrib- 
uted to one or more of three factors: (i) 
an altered absorption to the drug from the 
gastrointestinal tract; (2) an altered elimina- 
tion of the drug, in other words, the factor 
of cumulation; and (3) an increased sensi- 
tivity to digitalis following thyroidectomy 
due to increased tone of the vagus nerve 
induced as a consequence of the develop- 
ment of myxedema. Further observations 
and study are essential in the considera- 
tion of this matter. 

POSTOPERATIVE WATER RETENTION 

We would like also to call attention to 
another clinical observation noted in post- 
operative behaviour of our group of pa- 
tients with congestive failure. When these 
patients were readmitted to the hospital 
in congestive failure following operation, 
they exhibited evidence of striking water 
retention; the severity of the edema was 
out of all proportion to the rest of the 
clinical picture of congestive failure and 
more pronounced than that which was 
observed during the attacks of decompensa- 
tion prior to the operation. This appeared 


especially true of accumulation of fluid in 
the serous cavities. Ascites or hydrothorax 
would not infrequently appear as initial 
manifestations of congestive failure. Thy- 
roid extract in the small doses usually fed 
to those patients had no appreciable effect 
on the edema or the serous effusions but 
the mercurial diuretics seemed quite 
effective. 

POSTOPERATIVE POLYNEURITIS 

In this series, 2 patients presented a 
very unusual clinical picture of a severe 
type of peripheral polyneuritis, the etiology 
of which is still obscure. The onset of the 
symptoms in one patient was three months 
and in the other, six months after the 
operation. The symptoms were essentially 
severe pain in the hands and feet, coldness 
and weakness of the extremities, and other 
distressing parasthesias. In one patient, the 
deep reflexes, formerly hyperactive, disap- 
peared, while in another, the deep reflexes 
were unaltered except for the Achilles 
tendon reflexes, which were not elicited. 
There was hyperesthesia to the touch of 
the point of a pin and light stroking of 
the skin over the area of the hands and 
feet; deep nerve tenderness was also 
present. The paresthesias were chiefly 
numbness and needle-like pain following 
the distribution of either the ulnar or 
median nerve. Bone conduction and the 
sense of position were unaffected. The 
administration of thyroid extract in small 
doses produced no relief of the symptoms. 
There were no signs suggestive of para- 
thyroid deficiency, such as low blood 
calcium or positive Trousseau or Chvostek 
signs, nor was there any relief of the 
symptoms after the administration of 
viosterol or large doses of calcium. The 
blood picture revealed no significant ab- 
normalities and a study of the gastric 
contents showed no changes except in one in 
whom an achylia was present. We have 
recently placed both of these patients on 
a high vitamin diet but the time elapsed 
since this regime has been instituted, has 
been too short to detect any improvement. 
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None of our other patients have shown a 
similar complication. It is possible that 
the cervical block anesthesia may be the 
causative factor of the parasthesia en- 
countered in these 2 patients. 

RESULTS OF OPERATION 

Before reviewing our own results, it 
may be of interest to tabulate briefly the 
results of a statistical questionnaire sub- 
mitted to twenty-six different clinics, 
where the operation of total ablation of 
thyroid gland has been performed for 
angina pectoris and congestive failure. 
The strikingly low operative mortality 
rate, 6.9 per cent, is of interest and this is 
of especial significance when one considers 
the very serious nature of the underlying 
pathological processes. Almost 80 per cent 
of the congestive failure group that sur- 
vived the operation have apparently been 
benefited by the procedure, and a some- 
what larger percentage in the anginal group 
have been either markedly or moderately 
improved. 

Our own results are also briefly sum- 
marized below. There were 2 operative 
deaths, or 12.5 per cent, both in the con- 
gestive failure group. The first patient 
died from pulmonary edema twenty-four 
hours postoperatively ; there was a co- 
existent bilateral nephrolithiasis and pyo- 
nephrosis and in view of our subsequent 
reference, should have been refused opera- 
tion. The second patient was a hypertensive 
with congestive failure who suffered a 
cerebral hemorrhage toward the end of the 
operation, and died twenty-four hours 
later. There has been one later death in 
the angina group, or 6 per cent, not related 
to the operation, death occurring from a 
coronary closure ten weeks following the 
operation. No necropsies were obtained. 
Of the remaining 5 patients in the anginal 
group, 4 have been marked^ improved, 
having remained practically free from 
precordial pain since operation. Occasion- 
ally after strenuous activitjr, especially in 
cold weather, slight pain will recur, but 
these attacks usually are not severe and do 


not require the administration of nitro- 
glycerin. One of these patients was a 
moderately severe diabetic, before opera- 
tion carrying a persistently high blood 
sugar. On the fourth day postoperatively, 
the urine became sugar-free and although 
the diet has remained unchanged, the urine 
has remained sugar-free, although there 
has been no corresponding change in the 
blood level. One anginal patient, though 
greatly relieved of his attacks of precordial 
pain, has been incapacitated because of 
peripheral neuritis. 

Of the remaining 8 patients of the con- 
gestive failure group, 3 have shown practi- 
cally no improvement since operation. 
Two have continued with progressive 
decompensation, the other, suffering from 
syphilitic aortic insufficiency, has had 
repeated hospital admissions for a ques- 
tionable congestive failure. The other 5 
patients have received marked benefit 
from the operation, with no recurrence 
of episodes of decompensation, and return 
to normal activity has been achieved. 


CASE REPORTS 

Case i. J. H., forty-nine years of age, white 
male, janitor, has had symptoms of heart 
disease for the past twelve years. In 1926, he 
was first admitted to a hospital for congestive 
failure. From 1930 to January, 1934 he had 6 
admissions to Bellevue Hospital because of 
severe decompensation. During the intervals 
he was observed in the cardiac clinic and was 
never completely free from symptoms. 

He has had nocturnal dyspnea, exertional pre- 
cordial distress, chronic cough and swelling of 
the abdomen, and edema of the ankles and legs 
in varying degrees for four years. 

Physical examination revealed a thin white 
male with marked dyspnea and orthopnea, and 
slight cyanosis; large pulsating veins of the 
neck; rales in base of right lung and a left 
hydrothorax, which was tapped twice. There 
was a S3 r stolic retraction at the apex as well as 
of entire right chest. A diffuse precordial 
impulse, a presystolic thrill, and presystolic and 
systolic murmurs at the apex, and a diastolic 
murmur at the base were present. The apex 
was in the sixth space at the anterior axillary 
line. There was a slow auricular fibrillation. The 
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blood pressure was 116/90. The liver was four 
fingers breadth below the costal margin. 
Pitting edema of the ankles and legs was 
evident. 

A teleroentgenogram showed cardiac en- 
largement in all diameters, with a marked 
accentuation of the left auricular and ventric- 
ular curves. 

Electrocardiogram showed a slurred Q.R.S. 
complex, slow auricular fibrillation and a digi- 
talis effect. 

Diagnosis: Rheumatic heart disease; mitral 
stenosis; aortic insufficiency; auricular fibrilla- 
tion; Class hi. 

The prognosis without operation was un- 
questionably poor. The intervals between 
hospital admissions were becoming shorter and 
his condition in the intervals was not good 
enough to enable him to carry on normally. 

Total thyroidectomy was performed on 
February 9, 1934 under cervical block anes- 
thesia. The postoperative course was un- 
eventful. The patient was allowed out of bed 
on the ninth day. His general condition im- 
proved rapidly. Precordial distress and heart 
consciousness completely disappeared. Edema 
of the ankles completely disappeared with ad- 
ministration of digitalis and salyrgan. Ten 
weeks postoperatively he had a recurrence of 
congestive failure and was readmitted to the 
hospital where he improved rapidly with rest 
in bed, digitalis and salyrgan. There were no 
further readmissions until eighteen months 
postoperatively, when he was readmitted for a 
right hernioplasty in October, 1934.. His post- 
operative course was uneventful. He has been 
followed in the cardiac clinic since that time. 

The basal metabolism rates were as follows: 


i week prior to the operation . . . 

Per Cent 
.. +11 

1 week after 

• . +17 

3 weeks 

.. "If 

4 weeks 

.. -25 

7 weeks 


9 weeks 

• * -42 

14 weeks 

•* “39 

4 months 

. - —27 

5 months 

. . —30 

6 months 

.. -24 


At this point he was started on his thyroid feed- 
ing at a quarter of a grain a day; this was in- 
creased to a half a grain a day three weeks 
later, and has been continued at that amount 
up to the present. The basal metabolic rate 
two years postoperatively is —30 per cent. 


At present, three years after total thyroidec- 
tomy, he is able to walk four blocks at a mod- 
erately rapid pace, without symptoms of 
distress and is able to go up one flight of stairs. 
He has not been readmitted to the hospital 
wards for over twenty-four months, a longer 
period of freedom from hospitalization than 
he had enjoyed for the preceding four years. 
He is free from palpitation and heart con- 
sciousness, and the other unpleasant symptoms 
of congestive failure. 

Case ii. C. S., forty year old white 
male, a plumber, first noticed symptoms of 
heart disease and cardiac pain in May, 1933 
and had admissions to Bellevue Hospital 
because of severe decompensation. The dysp- 
nea was constant; he was not able to walk 
more than half a block; and he slept on four 
pillows. A severe precordial “ache” had been 
present for six months, which radiated down 
the outer side of both arms. These attacks 
would occur about every two or three weeks 
and would last for two or three days. Had no- 
ticed forceful irregular precordial palpitation 
for eight months. There had been edema of the 
ankles, legs and sacrum. 

Physical examination on admission revealed 
a well preserved middle aged male, with marked 
dyspnea and orthopnea. There were mois 
rales at both bases and a left hydrothorax. The 
apex was in the sixth intercostal space at 
anterior axillary line; P; was greater than a?; 
and a rumbling apical systolic and diastolic 
murmur were heard. Auricular fibrillation was 
present. His blood pressure was 130/96. The 
liver was five fingers breadth below the costal 
margin. Edema of the legs and ankles was also 
evident. 

An electrocardiogram showed auricular fi- 
brillation, with left ventricular premature 
contractions and myocardial changes. 

Diagnosis: Chronic rheumatic heart disease; 
essential hypertension; mitral stenosis; auricu- 
lar fibrillation, Class in. 

The prognosis without operation was un- 
questionably poor. While there had been a 
moderate degree of compensation restored fol- 
lowing his frequent periods of hospitalization, 
he had never been able to regain normal 
activity. 

Total thyroidectomy was performed on Feb- 
ruary 9, 1934, under cervical block anesthesia, 
no supplementary anesthesia being required. 
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There has been no recurrence of symptoms of 
congestive heart failure. 

The basal metabolic rates were as follows: 

Per Cent 


2 clays prior to the operation 2 

2 weeks after the operation — 8 

5 weeks — 1 1 

6 weeks —23 

7 weeks — 38 

8 weeks —44 

10 weeks —48 

12 weeks —16 

14 weeks — 9 


At the eleventh month the rate dropped to 
minus 16 per cent, and he began to appear very 
myxedematous, and for the first time thyroid 
extract was administered, grain being given 
daily. 

The blood pressure has been very interesting; 
during the periods of severe decompensation 
before operation the blood pressure would fall 
as low as 128/84, rising with improvement of 
symptoms to 170/ 120 approximately; at the 
time of operation the blood pressure was 
130/96. This rose gradually following the opera- 
tion to 1 50/ 1 00; at the end of the first month, 
175/ 100; at the end of three months, and from 
that time until the present (thirty-six months 
postoperatively) it has ranged between that 
figure and 218/125. 

Twemy-nine months following operation, he 
was working, and there had been no recurrence 
of symptoms of congestive failure, despite the 
fact that he frequently overindulged in the use 
of alcohol, strongly against our advice. There 
had been no recurrence of attacks of paroxysmal 
auricular fibrillation. 

The result in this particular patient had been 
very striking, as he had been enabled to return 
to active life and to carry on rather heavy 
physical labour. 

In July, 1936 he overindulged in the use of 
alcohol, became disoriented and died shortly 
thereafter. 

Necropsy revealed an old rheumatic mitral 
stenosis with focal calcification and ulceration 
of mitral valve; organized myocardial infarc- 
tion of anterior portion of interventricular 
septum and posterior left ventricular wall; 
severe corona^ atherosclerosis with occlusion 
of the two left anterior descending branches, 
partial occlusion of right coronary and left 
circumflex branch with organized thrombus; 
also bilateral thrombosis of internal carotid 
arteries. It is remarkable that with such a dif- 


fuse multiple coronary infarction, he died a 
painless death. There were no symptoms of 
congestive failure prior to this last admission. 

Case hi. A. E., sixty-eight year old white 
female, houseworker and dressmaker, com- 
plaining of symptoms of heart disease which 
had been present since 1926, following acute 
massive coronary thrombosis with pulmonary 
infarction. Since that time she has had ten 
admissions to various hospitals because of 
cardiac decompensation. Between these periods 
spent in hospitals her condition has been quite 
good and she lias been able to carry on with 
her normal occupation. However, during the 
past three years, the free periods have been 
much shorter in duration, and not quite as free 
from symptoms. 

The history contained the following points 
of interest: exertional dyspnea present for eight 
years, repeated attacks of paroxysmal noctur- 
nal dyspnea; inability to lie flat for eight years, 
and at present sleeping on five pillows. Precordial 
pain was experienced only with the first attack. 
Edema of the legs, ankles, sacrum and abdomen 
had been present varying in degree for eight 
years. 

Physical examination revealed a thin elderly 
dyspneic, orthopneic female. The neck veins 
were distended and pulsating. There was a 
diffuse precordial impulse; the apex was in the 
sixth space at the anterior axillary line; As 
greater than p 2 , normal sinus rhythm, and a 
loud blowing apical systolic murmur. Her blood 
pressure was 176/100. The liver was four fingers 
breath below the costal margin. Moderate 
ankle, leg and sacral edema was present. There 
was a partial prolapse of the uterus. 

Electrocardiogram showed normal sinus 
rhythm with marked left ventricular preponder- 
ance, and evidence of myocardial degeneration. 

Diagnosis: Arteriosclerotic heart disease; 
essential hypertension; old corona^ infarction; 
normal sinus rhythm; Class 111. 

Total thyroidectom} r was performed on Feb- 
ruary 15, 1934, under cervical block anesthesia. 
No technical difficulties were encountered. 

The postoperative course was uneventful, 
the patient was out of bed on the fifth dayr The 
dyspnea was considerably lessened by the end 
of the first week. 

The patient was readmitted during the elev- 
enth postoperative week with symptoms of 
congestive failure which improved rapidly 
with digitalis and salyrgan. The symptoms 
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were mainly of water retention and have been 
on each of the subsequent admissions. In the 
eighth month she was readmitted again in 
moderate failure and remained in the hospital 
for six weeks; and again readmitted at the end 
of thirteen and a half months with congestive 
failure. The failure on each of these readmis- 
sions has always been due to an accumulation 
of fluid in the abdomen, strikingly out of propor- 
tion to the other symptoms of congestive failure. 
In the twentieth postoperative month she was 
readmitted with signs of congestive failure and 
ascites. Her course was progressively down- 
ward and she died December 26, 1935. 

Necropsy revealed an old coronary infarct 
of the anterior wall of the left ventricle with 
an aneurysmal dilatation of the left ventricular 
wall and a left pulmonary infarct. There was 
bilateral hydrothorax, and chronic passive con- 
gestion of the liver and spleen, with ascites. 

Case iv. M. H., fifty years old, colored fe- 
male, houseworker, first noticed symptoms of 
heart failure in January, 1932. This initial 
attack of decompensation lasted only a short 
time, and following this she was practically 
free from symptoms until June, 1933 when 
there was a severe break in compensation from 
which she never fully recovered, and was hos- 
pitalized from June, 1933 until the time of 
operation in April, 1934. 

Physical examination revealed a well devel- 
oped middle aged Negress, markedly dyspncic 
and orthopneic, with dilated and pulsating cervi- 
cal veins. A few rales were heard at the bases of 
both lungs. There was a heaving pulsation at 
the apex which was in the seventh space in 
midaxillary line; A; was greater than p 2 and 
a loud systolic and short diastolic murmur at 
the apex; the sinus -rhythm was normal with 
occasional extra systoles. Her blood pressure 
was 1 So/ 1 20. The liver edge was below the 
umbilicus and pulsating. No ascites was present, 
but there was marked edema of the ankles, 
sacrum and abdomen. 

Diagnosis: Rheumatic heart disease; essen- 
tial hypertension; mitral stenosis; normal sinus 
rhythm; Class 111. 

The prognosis was unquestionably poor, as 
there had been practically no improvement at 
any time in the eight months of hospital treat- 
ment. 1 here was very little cardiac reserve 
power present, which was evidenced by the 
lack ol response to treatment. The operative 
risk was considered as poor, and the procedure 
was undertaken only as a last resort. 


Total thyroidectomy was performed on March 
13, 1934, under cervical block anesthesia. The 
immediate postoperative improvement was 
extremely striking. The patient felt much more 
comfortable than she had been for eight 
months. The improvement however lasted for 
only two weeks, then symptoms of congestive 
failure recurred as it had been before the opera- 
tion. Up to the present time, thirty-three 
months postoperative, there has been practi- 
cally no further changes. 

The basal metabolic rates were as follows: 

Per Cent 


Prior to the operation — 2 

2 weeks after —17 

4 weeks “35 

6 weeks —26 

7 weeks —28 

9 weeks “23 

14 weeks “22 


This case is regarded as a complete failure. 
The remarkable early improvement was inter- 
esting and occurred apparently long before 
there was any appreciable drop in the metabolic 
rate. 

Casev. J. M., (ifty-ninevear old white male, 
Customs’ inspector, had his first attack of 
precordial pain in 1929; there were several 
additional attacks during that year, with a 
gradual increase in frequency and severity, 
until September 1933, when he experienced an 
unusually severe attack, diagnosed as an acute 
coronary occlusion. For the following six 
months he was practically bedridden because 
of pain. There was one more coronary closure 
in February, 1934, and he was thus forced to give 
up his normal occupation as a lieutenant in 
the Customs’ Service, in June, 1933 because of 
exertional pain. 

Physical examination revealed a well devel- 
oped and nourished elderly white male. The 
lungs were clear. There was no precordial pulsa- 
tion or thrill. The heart sounds were rather 
distant but no murmurs heard. His blood pres- 
sure reading was 134/82. The liver was not 
palpable. No ascites or edema was evident. 

A-rav picture revealed a slight enlargement 
of the heart and a moderate dilatation of the 
aorta. The electrocardiogram showed normal 
sinus rhythm, left ventricular preponderance 
and myocardial changes associated with coro- 
nary artery disease. 

Diagnosis: Arteriosclerotic heart disease; 
multiple myocardial infarction; dilatation of the 
aorta; Class hi. 
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The patient had been under observation for 
one month, during which time the symptoms 
were obviously becoming more severe, nor had 
there been any improvement for some six 
months despite constant medical care and treat- 
ment. The outlook appeared to be hopeless 
unless relief could be obtained through total 
thyroidectomy. 

Total thyroidectomy was performed on March 
15, I 934> under cervical block anesthesia. The 
postoperative course was uneventful. There 
were no further attacks of pain from the time 
the operation was completed. There has been 
no return of dyspnea, heart consciousness or 
palpitation. Signs of myxedema appeared at 
the end of the first month, but were not severe 
until the fourth month. Thyroid feeding was 
not started until the twenty-third week, at 
which time the basal metabolic rate had fallen 
to minus 71 per cent. 

Three years after the operation, the patient 
remains free from anginal attacks. However, 
as in Case xm in this series, a severe peripheral 
neuritis developed during the eighth month 
affecting the upper extremities on both sides 
which prevents the patient from livingnormally. 

Case vi. S. B., fifty-four year old white male, 
an insurance agent, complained of symptoms of 
cardiac pain which have been present since 
1925, when he had his first coronary vessel 
closure. In November, 1928 he had another 
coronary occlusion, and there was a third 
coronary vessel closure in December 1933. 

Physical examination on admission showed 
an obese white male, emphysematous chest; 
heart slightly enlarged to the left, heart tones 
distant; no murmurs were heard; normal sinus 
rhythm. His blood pressure was 128/80. The 
liver margin was one finger’s breadth below 
the costal margin. No ascites or edema was 
present. 

X-ray picture revealed a slight enlargement 
of the transverse diameter of the heart and 
enlargement of the aorta. Electrocardiogram 
showed normal sinus rhythm, left axis devia- 
tion and marked myocardial damage. 

Diagnosis: Arteriosclerotic heart disease; 
multiple myocardial infarctions; normal sinus 
rhythm; angina pectoris; Class 111. 

The prognosis without operation was unques- 
tionably very poor. The symptoms were be- 
coming gradually much more severe and relief 
could be obtained only by the use of morphine. 

Total thyroidectomy was done on March 20, 
1934, under cervical block anesthesia. The post- 


operative course was uneventful. There was no 
recurrence of the pain after the operation and 
there has been no real attack up to the present 
time. There has been occasional mild sensa- 
tions of oppression over the precordium follow- 
ing excessive exercise. 

We feel that this case has been quite satis- 
factory as it has enabled the patient, who had 
been compelled to give up his occupation for 
seven years, to return to a comparatively 
normal life. 

Case vii. L. C., thirty-six year old male, 
machine operator, first noticed symptoms of 
heart disease in March, 1933, followed by two 
attacks of congestive failure which required 
hospitalization. The patient had an attack of 
acute rheumatic fever in 1916. In 1933 he 
began to suffer from dyspnea, orthopnea, pre- 
cordial distress, forceful and irregular palpita- 
tion. There was a moderate degree of right 
upper quadrant tenderness, tenderness over 
the right renal area; diurnal frequency of 
micturition and nocturia. 

Physical examination on admission revealed 
a poorly nourished dyspneic, orthopneic, cya- 
notic middle aged male. The neck veins were 
dilated and there was a right hydrothorax. The 
heart was greatly enlarged, the apex being in 
seventh space in the midaxillary line. Systolic 
and diastolic murmurs were heard at the apex 
and a diastolic murmur at the base; auricular 
fibrillation was present. His blood pressure was 
180/110. The liver edge was three fingers 
breadth below the costal margin, tender and 
pulsating. No ascites or edema was noted. 

An electrocardiogram showed a very low 
voltage and auricular fibrillation. The blood 
non-protein nitrogen was 45 mg. Urinalysis 
showed albumin 4 plus, and pus cells. Pyelo- 
grams showed bilateral renal calculi. Kidney 
function dye tests showed a marked renal 
impairment. 

Diagiiosis: Rheumatic heart disease; mitral 
stenosis; aortic insufficiency; auricular fibrilla- 
tion; Class in. Bilateral nephrolithiasis and 
pyonephrosis. 

The prognosis was extreme^ poor consider- 
ing the extent of the renal involvement. There 
had been no improvement in the condition fol- 
lowing admission, and which was rapidly be- 
coming worse. The operative risk was considered 
as being very poor. 

Total thyroidectomy was performed on March 
20, 1934, under cervical block anesthesia. The 
condition of the patient was poor throughout. 
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The pulse varied from So to 140. There were 
no technical difficulties encountered. The gland 
was normal both grossly and microscopically. 

The patient’s condition was very poor at the 
close of the operation, and went rapidly down- 
hill. Pulmonary edema set in and the patient 
died twenty hours postoperatively. No autopsy 
was obtained. 

Case viii. L. M., sixty-two year old white 
female, hospital attendant, had two attacks of 
acute rheumatic fever, the first at seven years 
of age, the second at fourteen years. Symptoms 
of congestive failure were first noticed in 1927. 
During the following eight years there were 
13 periods of hospitalization, of an average 
duration of two months. She was practically a 
bed invalid for this whole period of time, as 
there was never a sufficient degree of compensa- 
tion obtained to permit her carrying on any 
activity. 

Physical examination showed an obese, eld- 
erly, dyspneic, orthopneic female, with cyanosis 
of lips and engorged veins of the neck. Moist 
rales were heard at both bases. The apex was 
in the sixth intercostal space at the anterior 
axillary line; P 2 greater than A;, a double apical 
and an aortic diastolic murmurs were heard; 
there was a slow auricular fibrillation. Her blood 
pressure was 140/95. The liver was four fingers 
breadth below the costal margin and tender, 
irregular and nodular, but not pulsating. Massive 
edema of ankles, legs and over sacrum with 
many large varices in both legs were observed. 

X-ray picture showed a marked enlarge- 
ment of the heart in all diameters, with slight 
dilatation and moderate sclerosis of the aorta. 
Electrocardiogram showed slow auricular fibril- 
lation and low voltage. 

The basal metabolism rate was plus 1 per 
cent. 

Diagnosis: Rheumatic heart disease; mitral 
stenosis; aortic insufficiency; auricular fibrilla- 
tion; Class ni. Bilateral varicose veins. 

The prognosis without operation was con- 
sidered very poor. The condition had not been 
benefited by any form of treatment to an ex- 
tent which would permit her to regain a useful 
degree of compensation, even after long periods 
of hospitalization. 

Total thyroidectomy was performed on 
April 4, 1934, under cervical block anesthesia. 
Apart from slight secondary hemorrhage and 
a mild degree of tetany, controlled by calcium 
and viosterol, the convalescent course was 
quite satisfactory. The patient was out of bed 


on the fourteenth day. There was no further 
precordial distress. 

There have been two readmissions to the hos- 
pital since operation, the first when she devel- 
oped a widespread lobular pneumonia, seven 
months postoperative^. Despite an extensive 
consolidation and a severe general reaction with 
a high fever, the heart showed very few signs of 
decompensation and the patient came through 
the illness without difficulty. Eighteen months 
postoperatively, she was readmitted to the 
hospital with congestive failure, which cleared 
up with bed rest and salyrgan. At present she is 
taking digitalis 0.1 gm. q.cl. to control the auric- 
ular fibrillation and }-4 grain thyroid extract. 

We feel this case to be a very striking 
result. A rather elderly woman has been 
enabled to regain a considerable amount 
of normal activity, after being a severe 
cardiac invalid for practically seven years, 
the last five of which were spent almost 
constantly in bed. Further the patient 
suffered from a widespread lobular pneu- 
monia without any evidence of cardiac 
failure. 

Case ix. P. K., forty-six year old white 
male, a fruit dealer, since 1932 had been suffer- 
ing from cardiac pain radiating from his wrist 
up toward the left shoulder, relieved by rest, 
nitroglycerine and amyl nitrite. There were no 
attacks suggesting coronary occlusion. Fol- 
lowing the first attack of precordial pain, he 
was forced to give up his work because of the 
steadily increasing severity of the attacks. 
The three months prior to operation the pa- 
tient spent in bed and suffered two or three 
attacks daily and nightly. For the past two 
years, he had been treated in the diabetic 
clinic as a moderately severe case of diabetes 
mellitus; he had a constantly high blood sugar 
and glycosuria but had not been given insulin 
due to the angina pectoris. 

Physical examination on admission revealed 
a well nourished male, slightly dyspneic. The 
chest was emphysematous. The heart sounds 
were distant but of fairly good quality, and 
there was a normal sinus rhythm. His blood 
pressure was 138/60. The liver was not en- 
larged. No edema was present. 

Roentgenogram showed slight enlargement 
of the heart and left ventricular curve; aorta 
not enlarged. Electrocardiogram showed low 
slurred r wave in the first and second leads, 



436 American journal of Surgery Dinnerstein et al. — Thyroidectomy 


May, 1937 


with low voltage. The basal metabolism rate 
was plus 1 1 per cent. 

DfagJiosis; Arteriosclerotic heart disease; 
coronary sclerosis; angina pectoris; normal 
sinus rhythm; Class in. Diabetes mellitus. 

The prognosis without operation was very 
poor, as he had been at bed rest for three 
months with the pain becoming gradually 
more frequent and severe. 

Total thyroidectomy was performed on April 
17, 1934, under cervical block anesthesia. The 
postoperative course was complicated by mild 
symptoms of tetany which were controlled by 
calcium and viosterol. The associated diabetes 
in this case was quite interesting; he had been 
on a diet of 120 gm. carbohydrates, 60 gm. 
fat, and 60 gm. protein; this diet was not 
changed following the operation. The pre- 
operative blood sugar had ranged from 185 to 
224 mgms. Two days after the operation the 
blood sugar had returned to within normal 
limits and the urine for the first time in three 
years became sugar-free. While the blood sugar 
has since returned to its previous high level 
the urine has remained constantly sugar-free 
during the entire postoperative period. It 
would seem that the kidney threshold of the 
sugar excretion had been raised. 

We feel this case to be a very striking re- 
sult. There has been no recurrence of cardiac 
pain up to the present time. During cold 
weather or following overexertion the patient 
experiences a mild feeling over the precordium. 
This has never been severe and it is of an en- 
tirely different nature to the pain before 
operation. 

Case x. R. S., forty year old white male, 
plumber, since 1930 had cardiac pain with 
typical radiation down the left arm, relieved 
by rest and nitroglycerin. In January, 1932 
there was an acute coronary occlusion, fol- 
lowing which the cardiac pain became much 
more severe and frequent, and he was thus 
forced to give up his normal occupation. 

Physical examination on admission showed a 
well developed middle aged white male, chest 
clear, heart sounds clear; no murmurs heard. 
The pulse rate was 85 and regular. His blood 
pressure was 115/78. 

Electrocardiogram showed normal sinus 
rhythm and myocardial changes from an old 
coronary vessel closure. 

DiagJiosis: Arteriosclerotic heart disease; 
coronary vessel closure; normal sinus rhythm; 
angina pectoris; Class in. 


The prognosis without operation was very 
poor. The pain was becoming more severe and 
the attacks more frequent. He had been able 
to secure temporary relief by the use of amjd 
nitrite and nitroglycerine, but was unable to 
ward off their occurrence. 

Total thyroidectomy was performed on May 
12, 1934, under cervical block anesthesia. The 
postoperative course was uneventful. There has 
been no recurrence of pain from the time the 
operation was completed up to the present. 

This case is considered as outstandingly suc- 
cessful. There has been no return of the pain 
since the operation, despite the fact that the 
patient has indulged in a great deal of 
exercise, against our advice strongly to the 
contrary. 

He was carrying on rather heavy physical 
labor and died suddenly April, 1936. Necropsy 
revealed a complete gradual obliteration of 
both coronary arteries, and an organized myo- 
cardial infarction of the anterior portion of the 
intervalvular septum and posterior left ven- 
tricular wall. 

It is remarkable that with multiple myocar- 
dial infarction due to repeated coronary vessel 
closure, he died without cardiac pain and 
oppression. 

Case xi. L. C., sixty-three year old white 
male, clerk, presented symptoms of cardiac 
pain since 1930, when he had substemal op- 
pression and exertional pain. However in 1932 
he had a coronary occlusion; following this the 
pain became much more frequent and severe 
and he was forced to give up his work. He took 
as much as 150 H 0 0 grain nitroglycerin tablets 
per week. Following the coronary closure, he 
began to have decubital and nocturnal pain. 

Physical examination on admission revealed 
a dyspneic, orthopneic elderly male, with 
slight^ distended and pulsating cervical veins. 
The apex was in the sixth intercostal space 
14 cm. to the left of midsternal line. An apical 
systolic murmur was heard; a 2 greater than p 2 . 
The pulse rate was regular. The peripheral 
vessels were tortuous and thickened. His blood 
pressure was 160/ no. The liver edge was two 
fingers breadth below the costal margin. There 
was no ascites or edema. 

Skiagram revealed a moderately enlarged 
heart. Electrocardiogram showed inverted t 
waves in all leads, left axis deviation, partial 
a-v block, and defective bundle branch 
conduction. 
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Diagnosis: Arteriosclerotic heart disease; es- 
sential hypertension; coronary sclerosis; angina 
pectoris. Class hi. 

Prognosis without operation was considered 
as being poor. Purely medical measures were 
inadequate to prevent the attacks of pain 
which were becoming somewhat more severe. 

Total thyroidectomy was performed on May 
15, 1934, under cervical block anesthesia. The 
postoperative course was practically uneventful 
except for a pulmonary embolism. There was 
complete freedom from pain until the end of 
third week, when the patient began to have 
one or two attacks a day. These were of much 
less severity than the previous attacks and 
also relieved by nitroglycerin. In the eighth 
week, the pain began to be somewhat more 
severe and signs of decompensation appeared. 
Eleven weeks after the operation, the patient 
had a seizure while walking on the street and 
died immediately. No postmortem examina- 
tion could be obtained, but it is practically 
certain that there was another coronary vessel 
closure. 

Case xh. H. B., fifty-four year old white 
male, policeman, had symptoms of cardiac pain 
since 1932, gradually increasing in severity. 
For the past year he had not been able to 
walk more than one block without resting, 
and he also had frequent attacks of paroxysmal 
nocturnal dyspnea. Edema of a mild degree had 
been present for two years. One kidney had 
been removed eight years previously, because 
of stones. 

Physical examination revealed a dyspneic, 
orthopneic, elderly male, with distended veins 
of the neck. Rales were heard at both bases. 
The apex was in the sixth intercostal space 
15 cm. to the left from midsternal line; p ; was 
greater than A;; a loud blowing apical systolic 
murmur and slow auricular fibrillation were 
evident. His blood pressure was 190/ 130. The 
liver edge was four fingers breadth below the 
costal margin. A moderate degree of edema of 
ankles and legs was present. 

An electrocardiogram showed auricular fib- 
rillation and marked left ventricular prepon- 
derance. 

Diagnosis: Arteriosclerotic heart disease; 
essential hypertension; auricular fibrillation; 
congestive failure; Class iib. 

The prognosis was very poor as to the pa- 
tient’s ability of continuing his occupation, 
and it was hoped that a total thyroidectomy 
might enable him to resume his normal activity. 


It was obvious that he was on a verge of con- 
gestive failure. 

Total thyroidectomy was performed on May 
19, 1934, under cervical block anesthesia, the 
operation lasting three-quarters of an hour. 
There was no injury to the recurrent laryngeal 
nerves! The condition of the patient was good 
up to the end of the operation, but as the skin 
clips were being applied he went into a comatose 
state and died immediately. A postmortem 
examination could not be obtained; but a spinal 
tap done at the time yielded a hemorrhagic 
fluid, and it was felt quite certain death was due 
to a cerebral hemorrhage. 

Case xiii. M. L., fifty-three year old white 
female, milliner, complained of symptoms of 
heart disease for three and one-half years with 
two bouts of congestive failure. She was fol- 
lowed in the cardiac clinic and it was decided 
to submit her to the operation of total thyroid- 
ectomy, in the hope that she might eventually 
be able to return to work. 

Physical examination revealed a dyspneic, 
cyanotic, middle aged female with engorgment 
of the veins of neck. There were moist rales at 
both bases. The apex impulse was felt in the 
sixth intercostal space 13 cm. to the left from 
the midsternal line; p« was greater than A;; a 
systolic and a diastolic murmur were heard at 
the apex, but there was normal sinus rhythm. 
Her blood pressure was 190/120. Slight pre- 
tibial edema was evident. 

Diagnosis: Rheumatic heart disease (inac- 
tive); essential hypertension; mitral stenosis; 
sinus arrhythmia; Class iib. 

Total thyroidectomy was performed on Au- 
gust 29, 1934, under cervical block anesthesia. 
The postoperative course was uneventful and 
the patient was out of bed on the twelfth day. 
There was immediate relief of the palpitation, 
precordial pain and heart consciousness. The 
signs of congestive failure had disappeared by 
the end of the first week. Three and one-half 
months after the operation, at a time when she 
was able to resume her work, she developed 
signs and symptoms of a peripheral neuritis 
involving both the upper and lower extremities, 
on both sides, which have persisted up to the 
present time. We feel that this case, were it 
not for the unfortunate complication of the 
peripheral neuritis, would be strikingly success- 
ful. She is now thirty months postoperative and 
is completely free of any symptoms or signs 
of congestive heart failure. 
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Case xiv. R, R., forty-seven year old white 
male, cabinet maker, complained of cardiac 
pain for eight months. There had been no 
major attacks suggestive of coronary occlusion, 
but the attacks had been occurring more fre- 
quently and at more regular intervals. 

Physical examination revealed a 'rather 
obese, well developed male. The chest was clear. 
The apex was felt in the fifth intercostal space 
12 cm. to the left of the midsternal line. The 
heart sounds were distant but clear. The pulse 
rate was regular. His blood pressure was 1 10/80. 

Roentgenogram showed a moderate left 
ventricular hypertrophy; the aorta was normal. 
Electrocardiogram showed normal sinus rhythm 
and myocardial changes suggestive of coronary 
sclerosis. 

Diagnosis : Arteriosclerotic heart disease; 
coronary sclerosis; angina pectoris; Class in. 

The prognosis without operation was poor. 
There had been no diminution in the frequency 
or the severity of the attacks, despite rest and 
adequate medical treatment. The attacks were 
relieved but not prevented by the use of amyl 
nitrite. Inasmuch as there had been no definite 
coronary occlusion, it was felt that a good re- 
sult should be obtained. 

Total thyroidectomy was performed on Au- 
gust 29, 1934, under cervical block anesthesia. 
The voice became quite husky at the end of 
the operation until suddenly on the third post- 
operative day, edema of the larynx developed, 
causing a complete absence of motion of the 
vocal cords. However in five months time, the 
vocal cords moved in full excursion. 

Sixteen months postoperative, the patient 
was working from six to eight hours a day, do- 
ing rather heavy carpentry. In December, 1936, 
the patient wrote stating that he was still en- 
gaged in heavy work with practically no 
discomfort. 

Case xv. T. L., forty-nine year old white 
male, a porter, had symptoms of congestive 
failure since January, 1934 and has had three 
admissions to Bellevue Hospital because of 
decompensation. Each time recovery followed 
rapidly with rest and treatment, and his com- 
pensation has been restored sufficiently to 
enable him to return to his occupation. 

Physical examination on admission revealed a 
dyspneic, orthopneic, cyanotic middle aged 
male, with dilated and pulsating cervical veins. 
A right hydrothorax was present and moist 
rales were heard in both lungs. The apex was 
palpable in the sixth intercostal space 18 cm. to 


the left of midsternal line. Austin Flint and 
aortic diastolic murmur and auricular fibrilla- 
tion were also manifested. His blood pressure 
was 160/95. The liver edge was four fingers 
breadth below the costal margin. Moderate 
pretibial edema was present. 

Teleroentgenogram showed a dilatation and 
sclerosis of the aorta and a markedly enlarged 
heart. Electrocardiogram showed auricular fib- 
rillation and bundle branch block. The blood 
Wassermann was 4 plus. 

Diagnosis: Syphilitic heart disease; aortic in- 
sufficiency; auricular fibrillation; Class hi. 

The prognosis without operation was poor, 
the free intervals were becoming shorter and 
the response to treatment a little slower. Total 
thyroidectomy was performed on August 30, 
1934, under cervical block anesthesia. The post- 
operative course was uneventful. There have 
been five admissions since the operation fifteen 
months previously. Each time there has been 
small amounts of fluid in the right chest and 
abdominal cavity and a moderate degree of 
edema. Patient died suddenly November 17, 
! 935 * 

Case xvi. G. T., thirty-nine year old white 
female, houseworker, had s} r mptoms of heart 
disease for more than six years with four 
admissions to Bellevue Hospital during that 
time because of cardiac decompensation. Her 
condition in the intervals had been only fair, 
and for the last year and a half she had not 
been able to carry out her household tasks. 

Physical examination on admission revealed 
a dyspneic, cyanotic, middle aged female with 
engorged veins of neck. There were moist rales 
at both bases. The apex was palpable in the 
sixth intercostal space 14 cm. to the left of 
the midsternal line. Systolic and diastolic 
murmurs at the apex and a diastolic murmur at 
the base, with slow auricular fibrillation were 
heard. Her blood pressure was 130/95. The 
liver was five fingers breadth below the costal 
margin, tender and pulsating. There was 
moderate pretibial edema of legs and ankles. 

Teleroentgenogram showed a tremendously 
enlarged heart; the electrocardiogram showed 
auricular fibrillation and right axis deviation. 
The basal metabolism rate was plus 2 per cent. 

Diagnosis: Rheumatic heart disease; mitral 
stenosis; aortic insufficiency; auricular fib- 
rillation. Class iib. 

The patient had alwa3's compensated fairly 
quickly with hospital treatment, but not enough 
to allow of her leading an active life. It was 



Nr.w Semes Vol. XXXVI, No. 2 DmnerStein et al. Thyroidectomy American Journal of Surgery 439 


hoped that the operation would enable her to 
do this. 

Total thyroidectomy was performed on 
September 18, 1934, under cervical block an- 
esthesia. No technical difficulties were en- 
countered. The postoperative course was 
entirely uneventful. At present, thirty months 
postoperatively, the patient is able to do all 
the housework and the cooking for four people, 
without any discomfort. We feel that this case 
is an excellent result. 

SUMMARY AND CONCLUSIONS 

Our studies to date comprising but 16 
cardiac patients who have been followed 
for a period from twelve to thirty-two 
months are ofTered only as material to be 

Table i 

RESULTS or ANSWERS TO STATISTICAL QUESTIONNAIRE 
ON TOTAL THYROIDECTOMY FOR HEART DISEASE 


This operation has been done in 26 clinics. 

Total number of operations 273 

Operative mortality 6.9 per cent 

Complications 

Parathyroid tetany 8 

Transient, mild, controlled by viosterol 
and calcium therapy* 

Recurrent, laryngeal nerve paralysis 13 

4 of these temporary. 


Table ii 

TOTAL THYROIDECTOMY FOR CONGESTIVE HEART FAILURE 

Results Obtained by Questionnaire 


Number of Cases 173 

Deaths 

Immediate 16- 9.3% 

Late — not related to the operation 30-1 1 5% 

Clinical Results in 124 Patients 

Markedly improved 52-41.9% 

No recurrence of the signs or symptoms 
of congestive failure. Able to work. 

Moderately improved 48-38 . 7 % 

Attacks of congestive failure less fre- 
quent and less severe. Unable to work. 

No improvement 24-19.3% 


Table m 

TOTAL THYROIDECTOMY FOR ANGINA PECTORIS 
Result Obtained by Questionnaire 

Number of Cases 

Deaths 

Immediate 

Late — not related to the operation 

Clinical Results in 82 Patients 

Markedly improved 

No pain. No nitroglycerine. 

Normal activity. 

Moderately improved 

Mild attack of pain at irregular inter- 
vals. Occasional use of nitroglycerine. 

No 

improvement 


Table iv 

TOTAL THYROIDECTOMY FOR ANGINA PECTORIS 

Operated Cases 

Number of Cases 

Deaths 

Immediate 

Late not related to the operation 

Coronary occlusion, 10 weeks postoperative; and 
coronary sclerosis, 2 years postoperative. 


Markedly improved 3 

No pain. No nitroglycerine. Normal activity. 

Moderately improved 1 

Mild attacks of pain, at irregular intervals. 
Occasional use of nitroglycerine. 

Slightly improved o 

Mild attacks of pain daily. Nitroglycerine as 
before the operation. 

No improvement * o 

Complications 

Parathyroid tetany 1 

Transient, mild, controlled by viosterol and 
calcium therapy. 

Recurrent laryngeal nerve paralysis 1 

Complete bilateral paralysis appeared on the 
third postoperative day. Normal movement 
returned by the end of the fourth month. 


Table v 

TOTAL THYROIDECTOMY FOR CONGESTIVE HEART FAILURE 


Operated Cases 

Number of cases 10 

Deaths 

Immediate* 2 

Late, not related to the operation 1 

from alcoholism 2 H years later. 

Markedly improved 3 

No recurrence of the signs or symptoms of con- 
gestive failure. Able to work. 

Moderately improved 2 

Attacks of congestive failure less frequent, and 
less severe. Unable to work. 

No improvement 2 

Condition unchanged. 

Complications 

Parathyroid tetany i 

Transient, mild, controlled by viosterol and 
calcium therapy. 

Recurrent laryngeal nerve paralysis o 


* 1 death from a cerebral hemorrhage immediately 
following the operation; 1 death from pulmonary edema 
within 24 hours. 

added to the growing mass from which 
ultimate^ conclusions regarding the essen- 
tial value of total thyroidectomy for the 
treatment of heart disease will be drawn. 

A group of patients suffering from cardiac 
decompensation or anginal pectoris, in- 
tractable to the usual medical measures, 
can be distinctly helped by total ablation 
of the thyroid gland. The benefit produced 
is sufficiently great in a large enough pro- 


3- 3% 

i5~! 5 7c 
42-51.2% 

33-40.2% 

7~ 8 • 5 c /c 
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J/ I 3 /J 4 Rheumatic heart disease; mi- Dyspnea a nil orthopnea, with con- — 2 ~3S ~ 22 iSo/t20 No improvement. This casein a complete failure, Pa* 

tral stenosis, normal sinus Restive failure ami edema of legs, tient still is in congestive failure, 

rhythm; essential hyperten- requiring hospitalization since June 

sitm; congestive failure. 1933. Congestive failure never com- 


36 M. 3/jo/j.j Rheumatic heart disease* mi- Dyspnea and congestive failure with — 1 180/110 Immediate postop* Marked renal impairment in ease of 

tral stenosis, aortic insulli- right hydrothorax for past year. crative fatality. congestive failure is contraindica- 

cicncy, auricular fibrillation: Nocturnal dyspnea for past year. lion for operation. ^ Pulmonary 

bilateral nephrolithiasis ami Tenderness over right renal area, edema set in and patient died 20 

pyonephrosis. with nocturia and polyuria. Kidney hours postoperatively. 


■Thyroidectomy 


May, 193 
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portion of cases to justify such a radical 
surgical procedure. Such a major operation 
can be carried out in patients suffering 
from serious heart disease with an astonish- 
ing low operative mortality rate. 

The successful outcome of any case 
depends first, on a very careful selection 
and thorough preoperative study of the 
patient, and secondly on an organization 
which can assure a continuous postopera- 
tive supervision and follow-up. Ambula- 
tory patients who have been subjected to 
total thyroidectonty for the improvement 
of heart disease unquestionably require 
more frequent and closer observation 
than those not operated upon because ail 
of these patients require the administra- 
tion of dessicated thyroid extract; the 
determination of adequate dosage demands 
careful and frequentlj* repeated clinical 
observations and repeated basal metabolic 
rate and blood cholesterol determinations. 

The operative procedure of total thyroid- 
ectomy as a means of treating angina 
pectoris has opened paths of approach to 
the study of cardiac pain and the condi- 
tions surrounding its occurrence heretofore 
unavailable and has enlarged and will 
continue to add immeasurably to our 
knowledge of the subject. 
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THE TRUSS IN RELATIONSHIP TO DIAGNOSIS AND 
INJECTION TREATMENT OF INGUINAL HERNIA* 

Franklin I. Harris, m.d., f.a.c.s. and Alfred S. White, m.d. 

SAN FRANCISCO, CALIF. 


T HE revival of interest on the part of 
the medical profession in the treat- 
ment of hernia by injection has dis- 
closed the startling fact that there is 
practically complete ignorance and no 
authoritative information on the all im- 
portant subject of trusses. As a more com- 
plete understanding of the theory and the 
value of the injection method has devel- 
oped, it has become increasingly evident 
that the success or failure of this method 
of treatment is in a great measure depend- 
ent on the use of proper trusses for the 
given case. Early in their study of the 
injection method of treatment the authors 
reviewed the literature in an attempt to 
find a scientific exposition of the theory 
and mechanics of truss manufacture and 
fitting but could find none. The scarcity of 
articles based on scientific study prompted 
us to undertake an investigation along 
these lines. 

The prerequisites for the treatment of a 
hernia by the method of injection are first, 
that the hernia be completely reducible, 
and second, that it can be held in complete 
reduction during the entire duration of 
treatment. The method of holding the 
contents of the sac in complete reduction 
involves the use of an externally fitted 
apparatus. If such an appliance allows the 
contents of the sac to distend the canal 
before firm fibrous tissue is deposited, the 
treatment fails and the method is unjustly 
condemned. In our early experience with 
this form of treatment recurrences de- 
veloped in certain cases after apparent 
closure. These were later successfully 
treated and permanent^ closed by chang- 
ing the type of truss. This change at first 
was more or less haphazard and all types 


and makes of trusses were used. It was 
found, however, that the response to the 
injection therapy varied tremendously 
with the different types of trusses and that 
certain types particularly reduced the re- 
currence rate markedly and aided in giving 
a quick firm closure. 

In our early experience with the injec- 
tion method, we adapted the German 
scrotal truss, which has a wide usage and 
has been sold extensively by trussmakers 
for the treatment of inguinal hernia. This 
truss consists of a semicircular spring with 
a triangular shaped pad and is designed 
to exert pressure over the inguinal canal. 
Examination of a patient with the truss in 
position shows the hernia apparent^ re- 
duced. With a reducible hernia and this 
type of truss a successful cure of the hernia 
was anticipated when the proper injection 
technique was used. However, the fact that 
cures did not always result led to a more 
careful consideration of the truss and its 
relationship to the anatomy of the inguinal 
canal. It was immediately apparent that 
the construction and fitting of a truss, and 
its use in the injection treatment, was by 
no means a simple thing but that its forma- 
tion and employment depended on the 
complex anatomy of inguinal hernias, and 
the little considered activit3 r of the large 
muscles of the trunk and thigh which con- 
tinually cause movement around the en- 
circling band of the truss. 

ANATOMICAL CONSIDERATIONS 

The inguinal canal is an oblique cleft in 
the inguino-abdominal wall above the 
mesial half of the inguinal ligament, and 
in the adult its length varies between 4 and 
5 cm. The abdominal opening or inlet of 
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the canal, the internal ring, is located in indirect hernias, the latter (Fig. 2) as 
the transversalis fascia about 1 cm. above direct, and it is obvious that an externally 
the center of the inguinal ligament. The placed truss must take these anatomical 


Inferior epigastric artery and vein 
Transversalis muscle 
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Fig. 1. Semidiagrammatic drawing illustrating indirect inguinal hernia, a, view from in front and above. Note 
the contents of the sac leaving the abdominal cavity through the internal ring and traveling down through 
the inguinal canal to emerge through the external ring, b, view from the inside of the pelvis. 


outlet, the external ring, is located in a 
deficiency in the aponeurosis of the external 
oblique which lies immediately' above the 
crest of the pubis. The superior and deep 
end of the canal is lateral to the inferior and 
superficial end. Any increase in the intra- 
abdominal pressure forces the anterior and 
posterior walls of the canal together and 
aids in the support of the abdominal wall. 

The varieties of inguinal hernias which 
may develop in this region may be classified 
into two principal groups: those that leave 
the abdomen lateral to the inferior epi- 
gastric artery, through the internal ring, 
and pass down the length of the inguinal 
canal; and those which leave the abdomen 
through the middle inguinal fossa, mesial 
to the inferior epigastric artery, and enter 
the inguinal canal near to the external 
ring. The former (Fig. 1) are known as 


relationships into account if complete re- 
duction of the hernia is to result. In the 
case of an indirect inguinal type of hernia 
it is easily seen that the pressure of the 
truss must be directed over the point of 
exit of the hernia, namely, the internal 
ring. Since the canal is 4 to 5 cm. long, 
pressure exerted lower along the canal, 
below the internal ring, allows for partial 
descent of the sac contents above the truss. 
The resultant separation of the wail of the 
inguinal canal and the distention of the sac, 
however, is masked by the truss pad and 
gives the erroneous impression that the 
hernia is completely' reduced. Similarly, if 
the pressure is exerted over the external 
ring, the hernia is apparently' reduced or at 
least prevented from dropping into the 
scrotum in the case of a complete hernia, 
but in actuality' the canal remains dis- 
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Fxg. 2. Scmidiagrammatic drawing illustrating direct inguinal hernia, a, view from in front and above. Note 
the contents of the sac leaving the abdominal cavity through Hesselbach’s triangle and emerging through 
the external ring, n, view from the inside of the pelvis. 
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tended with sac contents. Any truss then 
that is improperly placed or is so con- 
structed that its point of maximum pres- 


approximation, in the region of the internal 
ring, in order to prevent the descent of the 
sac contents. It is not the purpose of the 
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Fig. 4. Diagram to show the mechanism by which a truss maintains the reduction of a direct inguinal 
hernia. Note the pressure of the truss over Hesselbach’s triangle. 


sure is below the internal ring allows the 
rupture to occupy the upper portion of the 
inguinal canal and is not only anatomically 
unsound but useless for the injection treat- 
ment of hernia. This simple but all impor- 
tant fact has never been given the emphasis 
it deserves, for on it rests the successful 
outcome of treatment of indirect inguinal 
hernia by injections (Fig. 3). 

The placement of the point of maximum 
pressure in a direct hernia must be over 
the area of deficiency in the inguinal wall 
through which the hernia protrudes. A 
truss fitted over the internal ring, in a 
direct hernia, will not aid in keeping the 
hernia in reduction. Rather the point 
of pressure must be over Hesselbach’s 
triangle (Fig. 4). 

The second important point in the con- 
sideration of the relationship of the truss 
to the anatomy of the inguinal canal con- 
cerns the direction of pressure exerted by 
the truss through the canal. In an indirect 
hernia, it is seen that the object of the 
truss is to hold the muscular layers in close 


truss to hold the sac contents up in any 
way. An approximation of the muscular 
layers is not only the most effective method 
of holding the hernia, but it completely 
coincides with the normal muscular ac- 
tivities in that region. It is true that up- 
ward and backward pressure is necessary 
to reduce a hernia, but a similar pressure 
maintained by a truss following reduction 
would merely act by closing the external 
ring. It would allow the contents of the 
sac to remain within the inguinal canal, 
with the protruding portion of the bowel 
resting upon the pad. For the maximum 
pressure, then, the line of force must be 
through the canal at right angles to the 
truss pad. This cannot be achieved by the 
sort of simple encircling band used in most 
trusses. It is necessary to construct a 
fulcrum extending from the posterior band 
of the truss downwards over the buttock, 
so that the direction of pressure extends 
from the central portion of the pad to the 
lowermost portion of the fulcrum. This 
counterpressure posteriorly should be 
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somewhat lower than the center of the the band to lower itself to the neutral level, 
pad, making the line of pressure down- the pad is forced downward away from the 
wards and backwards (Fig. 5, b). The internal ring and the truss fails to hold the 



Fig* 5, Diagram to show the direction of pressure exerted through the inguinal canal by 
various types of trusses, a. Rigid Truss: Posterior counterpressure too high. The line 
of force travels upwards and reduces the efficiency of the truss. Semirigid Truss: 
Correct posterior counterpressure. Line of force at right angles through inguinal canal, 
c, Spring Truss: Posterior counterpressure too high. The leg strap pulls the upper 
portion of the pad outward, thus directing the line of force so high that the pressure 
over the internal ring is negligible. 


correct anatomical placement of this line 
of force maintains reduction of the hernia 
with the least amount of pressure. This 
type of truss is likewise suitable for direct 
hernia. 

The third anatomical consideration that 
must be treated concerns the relationship 
of the internal ring to the activity of the 
large muscles of the trunk and thigh. The 
encircling band of the truss, when placed 
around the lower trunk, is shifted in posi- 
tion by the movements of the body and leg 
until it occupies the area of least motion 
between the trunk and the thigh. This 
neutral point is midway between the crest 
of the ilium and the trochanter of the 
femur, above the active muscles of the 
thigh and below those of the abdomen. In 
this position the end of the encircling band 
rests immediately over the internal ring, 
and the pad which is fixed thereto must 
be on a direct line with the band to be 
anatomically correct. In most trusses the 
pad curves downward from the encircling 
band, and when the pad is placed over the 
internal ring the encircling band is much 
too high. As movement of the body causes 


hernia in reduction. The same situation 
holds true in a direct inguinal hernia. The 
area of weakness in Hesselbach’s triangle 
is likewise on a line with the neutral area 
of muscular action, and the truss pad must 
be centered on the line of the encircling 
band. 

These, then, are the important factors 
in the consideration of a truss for a hernia 
which is to be treated b} r the injection 
method: (1) its accurate placement over 
the internal ring, in an indirect hernia, and 
over Hesselbach’s triangle in a direct her- 
nia; (2) the necessity of pressure through 
the inguinal canal, by means of a low 
posterior fulcrum at right angles to the 
truss pad; and (3) the necessity of having 
the truss pad on a line with the encircling 
band of the truss. 

Dangers if the Anatomical Considerations 
Are Neglected. The importance of these 
factors cannot be overemphasized, and 
their importance is best realized when con- 
sideration is given to the dangers and 
complications which may occur when they 
are neglected. 
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1. When the pad is placed away from 
the internal ring: 

In this situation the bowel is constantly 
filling the upper portion of the canal and 
resting on the pad. This completely nullifies 
the purpose of the injections, since the 
constant distention of the sac causes sepa- 
ration of the walls of the inguinal canal. 
The newly formed fibrous tissue is broken 
down and the hernia fails to close. Even 
when only the very uppermost portion of 
the canal is left open, and the hernia seems 
cured following the injection treatment, 
that small opening at the internal ring acts 
as a wedge which finalfy results in a re- 
currence, due not to the fault of the treat- 
ment but rather to an incorrect truss. A 
truss placed too low as just described is 
likewise dangerous, as the bowel may 
easily work its way around the pad and 
become strangulated. 

2. When the line of force of the pad is 
not at right angles to the canal: 

A truss so constructed as to give the 
improper line of force through the inguinal 
canal fails to give close approximation of 
the walls of the canal, and allows partial 
descent of the contents of the sac. This is 
accompanied by the dangers mentioned. 
The higher the posterior portion of the 
truss as it encircles the body, the higher is 
the line of pressure and the less efficient 
the truss (Fig. 5). With this type of truss 
very much more pressure is necessary to 
maintain reduction of the hernia than with 
the proper truss. Attempts to use such a 
truss make the application of extremely 
great pressure necessary, and excoriation 
of the skin of the inguinal region and back 
are the result. Such an area makes continu- 
ation of the injection treatment impossible. 

3. When the truss pad is not on a line 
with the encircling band of the truss: 

This assumes grave importance when 
the results of the use of this type of truss 
are considered. With the pad placed lower 
than the encircling band, it is seen from 
the above mentioned anatomical considera- 
tions that the muscles of the trunk and 
thigh will inevitably move the encircling 


band down from its too high position. This 
immediately moves the pad away from the 
inguinal canal, and allows for descent of 
the sac contents, which by no means is the 
only danger. The pad itself is displaced 
over the pubic bone in which place it not 
only fails to aid in any way in retaining 
reduction of the hernia, but causes actual 
harm by compressing the spermatic cord 
between the pad and the bone. Consider- 
able pain and swelling of the cord result, 
and in many cases atrophy of the testicle 
follows. Atrophy of the testicles has been 
noted, prior to the start of the injections, 
in our series, in 9.6 per cent of 300 patients 
with hernias. These patients have worn 
trusses for many years and the testicular 
atrophies present are undoubtedly due to 
this defect in the trusses which were worn 
by these patients. 

TYPES OF TRUSSES 

With these considerations in mind, the 
various types of trusses may be analyzed, 
and an evaluation made as to their ana- 
tomical and mechanical soundness, and as 
to their applicability to the injection 
treatment. 

I. Semirigid Truss. This type of truss 
consists of a solid piece of phosphor-bronze 
covered with cowhide which encircles the 
hip at the neutral area of muscular activity. 
This bar has little spring but is so accu- 
rately fitted that it allows for no distention 
of the sac by its contents. Posteriorly there 
is a right angled projection of the bar, 
which extends downwards over the but- 
tock, and gives pressure at right angles 
through the canal. The pad of the truss is 
made of either sponge rubber or factis. It 
is shaped to cover the canal and is attached 
to the end of the bar on a line with the 
encircling band. The correct position of 
the truss is maintained with the greatest 
comfort to the patient and with the least 
amount of harness. In either direct or in- 
direct hernias, the muscles are firmly held 
in contact, thus insuring retention of the 
hernia. The truss is fastened and unfast- 
ened easily during treatment. The only 
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disadvantage of this truss is that it must 2. Rigid Trusses. Rigid trusses are of 
be fitted by someone with experience and the frame type, and consist of a solid hoop 
who has a knowledge of inguinal anatomy, of steel which surrounds the body, and 



Fig. 6. Unilateral Semirigid Truss with single 
strap, front view. Note: (1) The correct place- 
ment of the encircling band at the area of least 
movement about the hips, halfway between 
the crest of the ilium and the trochanter of the 
femur. (2) The correct relationship between 
the pad and the encircling band. (3) The 
beveled sponge rubber anatomically correct 
pad. 

This type of truss may be procured in two 
forms, both of which are excellent and 
suitable for the injection treatment of 



Fig. 8 . Bilateral Semirigid Truss with single 
strap, front view. 

hernia. The first, the semirigid truss with 
single strap, (Figs. 6, 7, 8, 9) is the easier 
to handle, and gives most comfort to the 
patient; but the second, (Figs. 10, 11, 12, 
13) the semirigid truss with double strap is 
quite satisfactory. 



Fig. 7. Unilateral Semirigid Truss with single 
strap, back view. Note: (i) The posterior 
fulcrum giving the proper line of force through 
the canal. (2) The placement of the posterior 
fulcrum to the sacrum. (3) The beveled pad. 


terminates within two inches of the spine 
posteriorly on either side. There may be 
circular pads attached to the posterior ends 



Fig. 9. Bilateral Semirigid Truss with single 
strap, back view. 

of the hoop on the back, upon which the 
counterpressure is taken, or there majr be 
instead a flat oblong disc which broadens 
the band at this point, and distributes the 
pressure over a greater surface. The truss 
pads are fitted in front and solidly fixed 
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is used, since the pressure of the truss over 
the hernia throws the intra-abdominal pres- 
sure toward the other side. In the case of 




text for description. 


a double hernia, the solid front frame is 
desirable since there can be no change in 
the relative position of the pads, either 
from the stretching of a front strap, as in 
other forms of double truss, or through an 
error in adjustment. 

Any increase in weight of the patient, 
and consequent change of size, is better 
taken care of by the posterior adjustment 
than by an adjustment in front. A person 
may gain or lose several inches in size with- 
out any relative change in the position of 
the two inguinal canals. Further advan- 
tages of this type of truss are, that it passes 
around the pelvis at the most immovable 
part, and that the pads are on a line with 
the frames. Surrounding both hips gives 
the truss stability, and it retains the her- 
nias with almost the minimum of pressure. 


Its principal disadvantage _ is that th e 
posterior counterpressure is too high 
(Fig. 5, a) and for this reason, on many 




people the truss will not stay in position; it 
is awkward to handle during injection; and 
with the frame extending around the body 
as it does, there is a tendency for the 
truss to become displaced while sleeping 
(Fig. 14). 

In an effort to obviate these disadvan- 
tages several modifications of this type of 
truss have been made. In the first type 
(Fig. 15), the frame terminates about four 
inches from the spine on either side, instead 
of the usual two inches, and there is less 
displacement when the patient lies down. 
The second type (Fig. 16), the frame truss 
with bilateral curved low counterpressure 
and a single strap, directs the pressure 
through the canal at more nearly the 
proper angle. The third type, the frame 
truss with bilateral curved low counter- 
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pressure and double strap (Figs. 17 and 18), 
is extremely powerful and probably the 
most efficient truss made. It will hold 



low fulcrum. Note the bilateral curved posterior 
fulcrum and single strap. 

ruptures impossible to hold with any other 
type. The bilateral posterior fulcrum, held 
by two straps posteriorly, prevents any 
abdominal strain from displacing the truss. 
The disadvantages of this type of truss are 
(x) that it requires special skill in fitting; 
and (2) that it is difficult to handle while 
giving injections. While all of these trusses 
are good, the simple frame truss and the 
shortened frame truss, are somewhat less 
efficient than the trusses in the semirigid 
group. The latter two, those with low 
counterpressure, however, are fully as satis- 
factory as the semirigid trusses, but have 
the disadvantage of being awkward to 
handle while injections are being given. 

3. Spring Trusses. Spring trusses are 
made of a solid steel spring which extends 
from the inguinal region around to the 
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back, and is held in position by a leather 
strap. To it is attached a triangular shaped 
pad which covers the inguinal region. The 
truss retains the hernia by the compression 
of the spring. There are a number of varia- 
tions* of the spring type of truss, but with 
the possible exception of the English or 
rat-tail variety, they are unsuitable for the 
injection treatment of hernia. The principal 
types are known as the German (Fig. 19), 
French (Fig. 20), Scrotal (Fig. 21) and 
Chase (Fig. 22) trusses, and the criticisms 
which may be given for one, may be applied 
to all. The spring which extends to the 
back, on the same side as the pad, is too 
short to give the compression necessary 
to hold the hernia in reduction. The pads 
of this type of truss arch downward over 
the inguinal canal and are not on a line 
with the spring. When the pad is placed 
low over the pubic bone it allows the con- 
tents of the sac to descend to the external 
ring and while it temporarily prevents the 
hernial contents from entering the scrotum, 
it eventual produces a much larger hernia 
than was present originalty. The worst 
feature of this truss is that, even if the pad 
is placed property over the inguinal canal, 
it will in a short time drop down over the 
pubic bone, as the spring descends to the 
neutral point between the muscles of 
the thigh and abdomen. 

The principal difference between the 
French and German types is that the 
French are much lighter, and usually have 
some decoration of fancy stitching upon 
the leather of the outer portion of the pad. 
The so-called Scrotal truss is even heavier 
than the German type, and the pad is made 
much larger in a vain attempt to remedy 
the defects inherent in this varietj-. The 
Chase truss consists of a spring of the 
French type, to which an iron neck curving 
downwards and holding a polished hard or 
soft pad is attached in front. The same 
defects are present in this truss also. With 
the spring type of truss the inguinal canal 
is seldom closed. In an effort to increase the 
pressure of the pad, an understrap is ap- 
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plied extending from the pad between the been particularly unsuitable for the injec- 

leo-s to the strap behind. While this in- tion treatment of hernia. 

creases the pressure over the lower portion The English or rat-tail type of truss 




Fig. 17. The Frame Truss with bilateral curved 
posterior fulcrum and double strap, front view. 
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Fig. 18. The Frame Truss with bilateral curved 
posterior fulcrum and double strap, back view. 






Fig. 19. Spring Truss, German type, double; front 
and back views. 

of the pad, it shifts the line of force of the 
pressure even higher upwards, and opens 
the upper portion of the canal (Fig. 5, c). 
In our experience this type of truss has 


Fig. 20. Spring Truss, French type, double; front 
and back views. 

(Fig. 23), while better than the other types 
in this group, is much inferior to the rigid 
or semirigid types. In this truss the encir- 
cling spring extends around the back to the 
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opposite hip, giving strong pressure over 
the inguinal canal, and the pad is on a line 
with the spring. An understrap is used to 




Fig. 21. Spring Truss, Scrotal type, single; front 
and back views. 


increase the pressure. The principal dis- 
advantage is that the counterpressure is 
much too high, since there is no posterior 
fulcrum. 

4. Elastic Trusses. The elastic truss, so 
called because it is made of hea\y elastic 
web, consists of a strong pelvic belt to 
which is attached a good sized pad, held 
down by a perineal strap (Fig. 24). The 
perineal strap, as it buttons to the lower 
portion of the pad, turns the lower end of 
the pad under, so as to give an upward as 
well as a backward pressure. 

The elastic truss is the most frequent!} 7 
used truss in this country because it re- 
quires no fitting; anyone with a hernia can 
apply one with little trouble. Usually if 
worn for any length of time, they are in- 
strumental in producing an increase of the 
size of the hernia. This is due to the fact 


that the pad is drawn down against the 
pubic bone by the perineal strap. This 
leaves the upper part of the canal unpro- 




Fig. 22 . Spring Truss, Chase type, single; front 
and back views. 


tected and consequently occupied by part 
of the hernia. A hernia held in this fashion 
at the external ring is sure to increase in 
size. This type of truss would be more satis- 
factory if the pelvis were entirely round but 
since the transverse diameter of the pelvis 
is one-third larger than the anteroposterior 
diameter, this type of truss is thoroughly 
unscientific. 

A flexible band drawn tightly around the 
hips produces far more pressure over each 
hip than over the inguinal region, where 
the pressure is most necessar} 7 . A band 
placed in this position will not remain in 
its position without the perineal strap. This 
type of belt fails to place the pressure over 
the internal ring where it is most needed, 
but rather the pad presses over the pubic 
bone and over the external ring, allowing 
the upper portion of the inguinal canal to 
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be constantly filled with a loop of bowel or 
a piece of omentum. Furthermore, the pad 
compresses the spermatic cord against the 




Fig, 23, Spring Truss, English or rat-tail type; 
front and back views. 

pubic bone and may produce an atrophy 
of the testicle. For these reasons this type 
of truss must never be used in the injection 
treatment of hernia. Combinations of 
elastic and spring trusses have been advo- 
cated but their combination does not 
remove the disadvantages inherent in each. 
Any truss, whether spring or elastic, which 
depends on the inward pressure of an un- 
derstrap for effect is unsatisfactory, since 
it causes an outward tilting of the upper 
portion of the pad. On any truss it may be 
occasionally advisable to place a very light 
understrap, merely to hold the truss down, 
as the patient moves in bed or otherwise 
grasps and moves the truss. The two leg 
strap functions must not be confused. 

To recapitulate, then, for purposes of 
hernial reduction, in the injection treat- 
ment of hernia, the trusses of the semirigid 


group are most preferable. For many pa- 
tients trusses of the frame group without 
low counterpressure may be used, but gen- 



Fig. 24. Elastic Truss. Sec text for description. 


erally speaking they are somewhat less 
satisfactory than the semirigid type. Frame 
trusses with low counterpressure are satis- 
factory and for severe hernias are the truss 
of choice. Spring trusses should, as a rule, 
never be used since they fail to fulfill the 
function for which they were made. The 
English type of truss may occasionally 
prove to be satisfactor}'. Elastic trusses 
are entirely unsatisfactory and must never 
be considered. (See Table i for summary.) 

A word must be said about the pads 
which are attached to the encircling band. 
These are made of various substances; hard 
rubber, factis, felt, wood and leather, but 
the best pad in our experience has been that 
made of sponge rubber. The}' are of various 
shapes; oval, round, triangular and elon- 
gated, but the most satisfactory appears to 
be an elongated oval pad with beveled 
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TABLE I 

SUMMARY OF TYPES OF TRUSSES, WITH AN OUTLINE OF THEIR ADVANTAGES, DISADVANTAGES AND 

SUITABILITY FOR THE INJECTION TREATMENT 


Type of 
Truss 

Variety of Trus* 

Advantages 

Disadvantages 

Suitability for the Injection 
Treatment 

Semirigid 

Single strap 
(F/gs. 6 , 7, 8 , 9) 

1. The hernia i wcl held in re- 
duction. 

2. Correct counterprcssurc. 

3. Correct relationship of pad to 
encircling band. 

4. Minimum of harness. 

5. Easily fastened and unfastened 
during injections, 

6. Can be slept in easily. 

7. Can be accurately adjusted for 
both direct and indirect types 
of hernias. 

1 . An accurate knowledge of anat 
omy of the inguinal region is 
essential fo* fitting. 

Adaptable for practically all 
hernias. Satisfactory for the 
injection treatment. 


Double strap 
(Figs. 10, tl, 

12, 13) 

1. The hernia is well held in re- 
duction. 

2. Correct counterpressure. 

3. Correct relationship of pad to 
encircling band. 

4. Easily fastened and unfastened 
during injections. 

5. Can be slept in easily. 

6. Can be accurately adjusted for 
both direct and indirect types 
of hernias. 

1. An accurate knowledge of anat- 
omy of the inguinal region is 
essential for fitting. 

Adaptable for practically all 
hernias. Satisfactory for the 
injection treatment. 

Rigid 

Simple frame 
(Fig. 14) 

1. No great compression neces- 
sary for hernial reduction. 

2. Correct relationship of pad to 
encircling band. 

3. Posterior adjustments of straps 
and solid front frame prevents 
displacement of pads. 

1. Posterior counterpressure too 
high. 

2. Awkward to handle during in- 
jections. 

3. Easily becomes displaced dur- 
ing sleep. 

4. Requires skill in fitting. 

Adaptable for small hernias in 
certain individuals. Satisfactory 
for the injection treatment only 
in selected cases. 


Short frame 
(Fig. 15) 

j 

1. No great compression neces- 
sary for hernial reduction. 

2. Correct relationship of pad to 
encircling band. 

3. Posterior adjustments of straps 
and solid front frame prevents 
displacement of pads. 

4. Can be slept in easily. 

1. Posterior counterpressure too 
high. 

2. Awkward to handle during in- 
jections. 

3. Requires skill in fitting. 

Adaptable for small hernias in 
certain individuals. Satisfactory 
for the injection treatment only 
in selected cases. 

i 

Single strap 
with bilateral 
low counter 
pressure. (Fig. 
16) 

1. No great compression neces- 
sary for hernial reduction. 

2. Correct relationship of pad to 
encircling band. 

3. Posterior adjustments of straps 
and solid front frame prevents 
displacement of pads. 

4. Can be slept in easily. 

5. Correct posterior counter pres- 
sure. 

1. Requires skill in fitting. 

2. Awkward to handle during in- 
jections. 

Adaptable for practically all 
hernias. Satisfactory for the in- 
jection treatment. 

i 

Double strap 
with bilateral 
low counter 
pressure. (Figs. 
17 . 18) 

j 

i 

! 

1. No great compression neces- 
sary for hernial reduction but 
an extremely great compres- 
sion can be maintained for 
difficult hernias. 

2. Correct relationship of pad to 
encircling band- 

3. Posterior adjustments of straps 

and solid front frame prevents 
displacement of pads. 

4. Can be slept in easily. 

5. Correct posterior counter-pres- 
sure. 

6 . Double posterior strap pre- 
vents slipping of the truss. 

7. Can retain practically all 
hernias. 

1. Awkward to handle during in- 
jection. 

2. Requires especial skill in fit- 
ting, 

3. Cumbersome for the patient to 
wear. 

Adaptable for practically all 
hernias but much too powerful a 
truss to be used on small hernias. 
Suitable for the injection treat- 
ment. 
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TABLE I ( Continued ) 


Type of 
Truss 

Variety of Truss 

Advantages 

Disadvantages 

Suitability for the Injection 
Treatment 

Spring 

Scrotal truss 
(Fig. 21) 

1 

1 

1 

1. Can be fitted easily. 

1. The truss spring is too short to 
give the necessary compression.) 

2. Incorrect relationship between 
pad and encircling band. 

3. Posterior countcrprcssurc is tool 
high. 

4. The truss is heavy and uncom- 
fortable for the patient. 

5. Can cause dangerous compli- 
cations by giving pressure over 
the cord and pubic bone. 

6. Fails to completely hold her- 
nias in reduction. 

Entirely unsatisfactory for the 
injection treatment. 

German truss 

(Fig. 19) 

1. Can be fitted easily. 

Same as scrotal truss 

Entirely unsatisfactory for the 
injection treatment. 

French truss 
(Fig. 20) | 

1. Can be fitted easily. 

Same as scrotal truss 

Entirely unsatisfactory for the 
injection treatment. 

Chase truss 
(Fig. 22) 

1. Can be fitted easily. 

Same as scrotal truss 

Entirely unsatisfactory for the 
injection treatment. 

English truss ' 
(Fig. 23) 

1. Can be fitted easily* 

2. The spring is of sufficient 
length to give the necessary 
compression. 

3. Correct relationship of pad to 
encircling band. 

1. Posterior countcrprcssurc is too 
high. 

2. Fails to hold in reduction a 
large majority of hernias. 

Satisfactory for the injection 
treatment only in selected cases. 

Elliptic 

AH varieties 
(Fig. 24) 

Requires no knowledge for fitting. 

1. Greatest pressure is over hips, 
not over the inguinal canal. 

2. Causes pressure over the sper- 
matic cord and pubic bone. 

3. Posterior countcrprcssurc too 
high. 

4. Anatomically unsound. Cannot 
be fitted accurately over the 
area of weakness. 

5. Fails to retain practically all 
hernias. 

6. Prolonged use results in an in- 
crease in the size of the hernia. 

Should never be used in the 
injection treatment. 

j 


edges, anatomically fitted to the inguinal 
canal. For indirect hernias, the thickest 
portion of the pad should be over the in- 
ternal ring, whereas in direct hernias, the 
thickest portion should be over Hessel- 
bach’s triangle. It is advisable to cover the 
pad with a layer of thin flannel to absorb 
moisture. 

TRUSS FITTING AND THE DIFFERENTIAL 
DIAGNOSIS OF HERNIA 

With the proper truss selected, the next 
consideration is its application to the given 
case. It is not the purpose of this article 
to give detailed instruction in the me- 
chanics of truss fitting but rather to point 
c ? ut . ^ f >roa J principles on which truss 
fitting is based. The average surgeon has 


neither the time nor inclination to handle 
the details of truss fitting personally, and 
these are best left to the trussmaker, who 
should work and cooperate with the sur- 
geon. However, the responsibility for the 
proper placement of the truss remains with 
the operator, and it is upon the accurate 
diagnosis of the type of hernia present that 
this placement is made. 

The question of the differential diagnosis 
of types of inguinal hernia is of utmost 
importance in the injection treatment of 
hernia for two reasons: (i) as it concerns 
the placement of the truss, and (2) as it 
concerns the placement of the injections. 
Neither too much time nor too much 
care can be given to this phase of the 
method. 
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In the examination of a patient for her- 
nia, the first consideration is to determine 
the presence of a hernia. The differentiation 
between hernia and hydrocele, varicocele, 
femoral hernia, sarcoma of the testicle, and 
the other numerous tumor masses, which 
may occur in the inguinal region and 
scrotum, must be made. Following the de- 
termination of an inguinal hernia, the sec- 
ond consideration is the definite diagnosis 
of the type of hernia; either indirect, direct 
or a combination of both. Thirdly, the 
question of total or partial reducibility of 
the hernia must be decided. It is with these 
latter two that we are here concerned. 

The differential diagnosis between an 
indirect and direct inguinal hernia can be 
definitely made by means of the following 
maneuvers. The patient is first examined in 
the upright position, and if a truss is being 
worn, this should of course be removed. It 
seems unnecessary to mention that the 
underclothing should likewise be removed, 
but it is surprising to find surgeons at- 
tempting the diagnosis of hernia with 
underclothing only partially removed, and 
constantly obscuring the view of the ex- 
aminer. With the patient, then, in the 
upright position, a mass is usually seen 
presenting itself in the groin. An oblong 
mass extending from the internal ring, 
down the canal, is usually an indirect her- 
nia, whereas an oval mass more toward the 
midline, away from the canal and cord, is 
more apt to be a direct hernia. Pressure 
made over the mass will indicate its re- 
ducibility in the standing position. It is not 
advisable during this maneuver to place 
the finger of the examining hand through 
the scrotum into the canal, since nothing is 
gained by this procedure, and considerable 
harm to the muscles and fascial layers may 
be done. The testicles and cords should 
be palpated, and accurate measurements 
taken for purposes of future reference. 

The patient is then placed on a table in 
partial Trendelenburg position, and the 
contents of the sac allowed to drop back 
into the abdominal cavity. The index finger 
of the examining hand is then placed within 


' the inguinal canal by inva ginating the skin 
of the scrotum with the palm of the hand 
down. The subsequent findings in an in- 
direct inguinal hernia are as follows: As the 
examining finger passes through the ex- 
ternal ring, the area of muscle weakness is 
found to extend laterally 7 toward the in- 
ternal ring. Superiorly may be found the 
frayed fibers of the external oblique muscle. 
Medially the thick well formed conjoined 
tendon is easily 7 palpable as it is attached 
to the pubic bone. However, the pubic bone 
cannot be felt except as covered by 7 mus- 
cular tissue. Laterally 7 there is a consider- 
ably thinning of the inferior crus of the 
external ring, and posteriorly 7 the firm 
transversalis fascia is palpable. On cough- 
ing the contents of the sac strike the supe- 
rior and lateral portion of the examining 
finger. 

In a direct hernia, the examining finger, 
upon passing through the external ring, 
immediately 7 drops through the muscular 
and fascial weakness in Hesselbach’s tri- 
angle. Superiorally may 7 be felt the edge of 
the external oblique muscle. Laterally 7 are 
felt the firm fibers of the external and in- 
ternal oblique muscles as they 7 form the 
inguinal ligament. Medially the conjoined 
tendon is noted to be extremely 7 thin and 
in large hernias, may 7 be entirely 7 absent. 
The pubic bone is very 7 easily 7 palpable and 
strikes the finger as an uncovered bony 7 
structure. This we have designated as the 
“bare area” of the pubic spine pathogno- 
mic of direct inguinal hernia. Inferiorally 
the posterior wall is felt to be extremely 
weak, and the examining finger drops down 
easily 7 into the fascial weakness of Hessel- 
bach’s triangle. On coughing, the impulse 
of the sac contents strike the examining 
finger at the inferior and medial margins 
of the finger. 

By means of these findings, and those 
made with the patient in the upright posi- 
tion, a tentative differentiation can usually 7 
be made. As a further check, firm pressure 
is made over the internal ring, and with 
this pressure constantly 7 maintained, the 
patient is allowed to get up from the table. 
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If on examination the hernia is still re- 
duced, the examining fingers are removed 
and the hernia, which will be of the indirect 
inguinal type, allowed to descend. On the 
other hand, if the hernia is present in the 
standing position following this maneuver, 
with pressure still maintained over the in- 
ternal ring, the hernia must be of the direct 
type, since it has descended despite pres- 
sure over the internal ring. This maneuver 
may be repeated with pressure exerted over 
Hesselbach’s triangle as an additional 
check on a possible direct hernia. In a cer- 
tain percentage of cases the hernia will be 
of the saddle-bag variety, and there will 
be both a direct and indirect element. By 
means of the described maneuvers, this 
fact can be ascertained. 

In addition to these procedures there is 
one more aid in the differential diagnosis 
which is not commonly known. In the male 
the inguinal ligament varies in length from 
9 to 19 cm. Careful check-up on 300 cases 
has shown that when a hernia is present 
in a patient whose inguinal ligament meas- 
ures less than 15 cm. it is always of the 
indirect type; and conversely when the 
inguinal ligament measures more than 
15 cm. the hernia is always of the direct 
type. It has likewise been noted that the 
length of the penis varies inversely with 
the length of the inguinal ligament. In 
other words, in those patients with rela- 
tively short inguinal ligaments, the exter- 
nal genitalia are relatively large, and will 
, measure upwards of 7 cm., and in those 
patients with long inguinal ligaments the 
penis will measure less than 7 cm. It follows 
that the indirect type of inguinal hernia 
will always occur in patients with rela- 
tively large genitalia, and that the direct 
type will occur in those with smaller geni- 
talia. The reasons for these findings are 
obscure, but a logical explanation would 
be that a long inguinal ligament would 
require a great deal of fascia for its 
formation, leaving less available for 
Hesselbach’s triangle and the external 
genitalia, and would thus predispose 
to a direct inguinal hernia. On the other 


hand, a short inguinal ligament would leave 
a great deal of fascia available for Hessel- 
bach’s triangle and the external genitalia, 
and the only possible type of hernia which 
could develop would be an indirect hernia, 
due to a congenital defect in the develop- 
ment of the descending testicle. 

It may be mentioned at this point that 
these diagnostic maneuvers will reveal a 
much higher percentage of direct inguinal 
hernias than the incidence which is given 
in most textbooks. These claim an incidence 
of 6 to 8 per cent of direct hernias, 
whereas in our series 31 per cent have 
been of the direct type. This includes cases 
of simple direct, direct hernias associated 
with indirect hernias of the saddle-bag 
type, and recurrent postoperative direct 
hernias. 

With the accurate diagnosis of the type 
of hernia made, its reducibility remains to 
be determined. The question of reducibility 
is especially important since non-reducible 
hernias cannot be treated by the injection 
method. The reducibility of the hernia can 
be best made out with the patient tying 
in the Trendelenburg position. Careful 
palpation along the inguinal canal, or in 
the region of Hesselbach’s triangle, will re- 
veal the presence of any irreducible sac 
contents. These must be differentiated 
from the thickened walls of a large hernial 
sac, which may be entirety empty, from 
thickened structures of the cord, and from 
a tag of properitoneal fat which may be 
attached to the outside of the neck of the 
sac. In a number of cases, a small tag of 
omentum caught within the sac may show 
very little of a demonstrable mass, but 
merely give an obliteration of some of the 
details of muscle and fascia position which 
would ordinarily be found. With these 
things in mind, however, the reducibility 
of a hernia can usually be decided definitely. 
In those cases in which there is any ques- 
tion, or in which there is any difficulty in 
affecting reduction, it is not advisable 
to so manipulate the hernial sac contents as 
to cause damage to tissue. It must be rea- 
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Iized that these cases are not amenable to 
cure by the injection method, but must be 
treated by the accepted surgical procedures. 

APPLICATION OF TRUSS TO PATIENT 

Assuming that by means of these diag- 
nostic procedures an accurate diagnosis has 
been made and with the consideration of 
the proper type of truss in mind, the actual 
fitting of a truss to the given case may pro- 
ceed. Following the first application of the 
truss by the trussmaker it is advisable that 
the patient report to the surgeon for 
check-up as to its position and effectiveness. 
It will be found that in most cases, several 
or more adjustments of the truss will be 
necessary during the first week or two, to 
insure complete retention of the hernia at 
ah times. 

For the purposes of treatment the truss 
must be worn day and night for a period 
of six to eight weeks, and before treatment 
is started it is imperative that the patient 
be able to keep the truss on constantly. 
In some patients, particularly children and 
adults of blond complexion, it will be im- 
possible to keep a truss on continuously at 
first since the tenderness of the skin pre- 
disposes to blisters and excoriation under 
the truss. In these patients it will be nec- 
essary to begin the truss wearing for a few 
hours each day, gradually increasing the 
time until it is being worn continuously. 
Under no circumstances should the injec- 
tion treatment be begun until the patient 
has been able to wear the truss da}' and 
night for one week, without protrusion of 
the contents of the hernial sac. 

It is advisable during the period of truss 
adjustment to bathe the area underneath 
the truss pad daily with soap and warm 
water, and to massage the area gently with 
alcohol therafter. The application of the 
following dusting powder is helpful. 

Ammoniated mercury (powder) j 3 


Zinc oxide 8 

Zinc carbonate 8 

Boric acid J 

Powdered talc q.s. 3 ° 


M. Sig.: Apply locally 


If there is considerable redness and swell- 
ing of the skin, application of hot or cold 
compresses for a period of thirty minutes 
daily are soothing, and will relieve the 
inflammation. Once the truss is worn con- 
tinuously the question of bathing becomes 
important to the patient. The search has 
been long for a true waterproof truss but 
up to the present time no satisfactory 
waterproof truss has been placed on the 
market. Various efforts to take care of this 
difficulty have resulted in different types 
of trusses; the first is that made of steel, of 
the semi-frame type, with a complete 
covering of rubber. The truss is sturdily 
made and extreme!} 7 satisfactory as far as 
holding the hernia is concerned; however, 
the continuous wearing of a rubber truss 
tends to irritate the skin by causing a con- 
siderable perspiration between the skin and 
the truss which cannot be absorbed. The 
patients complain of burning and itching, 
especially underneath the strap, which 
encircles the body. A second attempt at 
waterproof trusses has been made by satu- 
rating the leather covered truss in paraffin. 
In cooler climates this truss will remain 
waterproof for up to two years; however, in 
warm climates the heat tends to melt the 
paraffin and the truss remains satisfactory 
only for about two to three months. A 
satisfactory arrangement is for the patient 
to construct a rubber apron which may be 
fitted over the truss and worn as a shower is 
taken. However, most patients will have 
to be content with sponge baths. 

CONCLUSION AND SUMMARY 

With an understanding of the considera- 
tions outlined, the injection treatment can 
be an effective method for the cure of in- 
guinal hernia. Accuracy in the diagnosis of 
the various types of inguinal hernia, care 
in the selection of the proper kinds of 
trusses, and cooperation between the sur- 
geon, trussmaker and patient in the fitting 
of the truss, will insure the maximum suc- 
cess with this therapeutic procedure. 

1. The importance of trusses in the in- 
jection treatment of hernia, and the general 
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ignorance and misinformation of the pro- 
fession in this regard, make scientific 
study of this problem imperative. 

2. The anatomy of inguinal hernias must 
be understood in its relationship to the 
application of trusses. 

3. The important factors in considera- 
tion of a truss for hernia are first, its accu- 
rate placement over the internal ring, in 
an indirect hernia, and over Hesselbach’s 
triangle in a direct hernia; second, the 
necessity of pressure through the inguinal 
canal at right angles to the pad; and third, 
the need for alinement of the truss pad and 
the encircling band. 

4. The failure to adhere to these essen- 
tial principles, which are based on the 
anatomical structure of the inguinal region, 
results in danger to the patient and failure 
of the injection treatment. 


5. The various types of trusses are 
analyzed and their advantages and disad- 
vantages evaluated. 

6. The importance of differential diag- 
nosis between direct and indirect types of 
inguinal hernias, in the application of a 
truss, is stressed. The diagnostic impor- 
tance of the “bare area” on the pubic spine 
in direct hernias is emphasized. Newer 
conceptions in the differential diagnosis 
show definite relationships between the 
length of the inguinal ligament and the 
occurrence of direct and indirect types of 
hernia. 

7. With an understanding of these fac- 
tors the application of the truss to a given 
case is discussed. 

8. A detailed observance of the prin- 
ciples outlined will insure satisfactory 
results in the injection treatment of hernia. 


Pathogenic microbes are the one constant causative agent in ail cases 
of puerperal fever. There is no such case as aseptic thrombophlebitis, or 
aseptic febrile conditions in the puerperium. Any organism that can produce 
a morbid state in a surgical wound may become the agent of puerperal 
infection. Puerperal infection is surgical wound infection. 

Puerperal Infection by James Robert Goodall, m.d. 
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NEW YORK CITY 

F OREIGN bodies in the air passages fever, and chest pains, that cannot be ex- 
occur with relative frequency, their plained on the basis of a definite disease 
incidence, of course, cannot be tabu- entity, foreign body should be suspected. 
Iated, but it is sufficient to state that these This is likewise true in those cases of atypi- 
preventable accidents may happen at any cal suppurative pneumonias, particularly 
age. in children. 

Beginning with the newborn who may In all lung abscesses, unless a definite 
aspirate meconium or regurgitated food, etiological factor is found, suspect possible 
to the adult who accidentally chokes on his foreign body, and rule it out. It should be 
food, the aspiration of foreign bodies into remembered that the x-ray will not always 
the tracheobronchial tree are in the main, identify a foreign body, unless it is radio- 
avoidable accidents. The foreign body, opaque. Metallic objects and animal mat- 
in itself, is not dangerous, except when ter, such as bones are usually easily defined, 
completely obstructing the larynx or the Occasionally bones, unless of sufficient 
trachea, thereby causing obstructive as- density, may not show a defined shadow, 
phyxia. Here, of course, immediate removal because as is frequently the case, the 
of the foreign bod}* is a life-saving meas- shadow may be obscured by a dense in- 
ure. Most foreign bodies that lodge in the filtration of lung tissue. The bronchoscope 
tracheobronchial tree produce secondary is the instrument of choice to eliminate 
bronchopulmonary disease. It is these conclusively the possibility of foreign body 
pulmonary complications and their sequels or to establish its presence, 
that may end disastrously. There is practically no contraindication 

The foreign bodies are of three classes; to bronchoscopy when it is to be used for 
animal, vegetal and mineral matter, extraction of foreign bodies. 

Since the advent of bronchoscopy and The x-ray is a most valuable adjunct and 
roentgenography, there is no reasonable should be used before bronchoscopy is 
excuse for any foreign body remaining undertaken, to locate the probable site of 
lodged in the lung longer than it takes to the foreign body so that the broncho- 
determine its location and preparation for scopic procedure is shortened. W hen a 
its extraction. In recent years, this matter non-opaque body is the offending agent, 
has been called to the attention of the pro- a roentgenogram will show, in many in- 
fession and the layman with sufficient stances, a classical picture which results 
frequency to make one suspicious, at least from obstructive emphysema or atelectasis, 
as a possibility, in all obscure pulmonary The simple use of the stethoscope will fre- 
diseases. One might almost make it an quently help to establish the diagnosis, 
axiom, that in a previously healthy person, particularly if there are signs of an obstruc- 
who gives a history of sudden paroxysms tive bronchial lesion. 

of coughing, dvpsnea, cyanosis, asthmatic Almost ail foreign bodies in the tracheo- 
breathing, and in late cases, hemoptysis, bronchial tree can be removed endoscopi- 

462 
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cally, and, it may be said, with complete 
safety to the patient. The prospects of full 
recovery are excellent, provided that the 
foreign body is removed within a reason- 
able "time after aspiration. In other words, 
the sooner the foreign body is removed 
from the air passages, the better the prog- 
nosis for recovery. 

We are reporting 30 cases of foreign 
bodies aspirated into the tracheobronchial 
tree, observed during the past five years on 
the Laryngoiogical Service at the Mt. Sinai 
Hospital. Of the total, 13 were bones, 
8 metallic and 9 vegetal bodies. 

The vegetal group gave prompt signs 
and symptoms of bronchial inflammation. 
This prompt reaction is due to the irrita- 
tion by the fixed oils present in vegetable 
matter, and earl}- draws attention to the 
probable diagnosis. In this group, the 
longest period of the offending body pres- 
ent in the lung was fourteen days before 
removal. 

Of the remaining 21 cases, the metallic 
and bone group, the diagnosis was not 
established in 9 instances for a period 
ranging from nine weeks to ten years. 

The foreign bodies were removed endo- 
seopically in all 30 cases. Complication 
resulted only in those instances where the 
diagnosis of a foreign body was not made 
within nine weeks. 

On analysis, the age group is as follows : 

Age in No. 

Years Cases 

1 or less 5 

2 to 10 8 

21 to 30 3 

31 to 40 4 

41 to 50 2 

51 to 60 6 

61 to 70 2 

The foreign bodies are as follows: 

Bony substances: 7 meat and 4 chicken 
bones, and 2 incisor teeth. 

Metallic substances: 1 straight pin, 
1 paper clip, 1 screw, 2 gold tooth crowns, 
1 gold inlay, 1 safety pin, and 1 uphol- 
sterer’s tack. 

Vegetal bodies: 3 peanut kernels, 
1 indian nut kernel, 1 pistachio nut shell, 


1 pecan nut shell, 1 watermelon seed, 1 
pumpkin seed, and 1 squash seed. 

ABSTRACTS OF CASES 

Case i. Adult, aged twenty-nine years; 
meat bone in right lower lobe bronchus present 
one day. X-ray picture negative. 

Case ii. Child, aged three years; water- 
melon seed present five days. X-ray film 
negative. 

Case hi. Adult, aged thirty-eight years; 
chicken bone in right lower lobe bronchus 
present eleven weeks. Choked on eating 
chicken. Five days later developed fever, 
grippe, unresolved pneumonia. X-ray plate 
showed infiltration of the right lower lobe. 
On bronchoscopy a flat bone 6 by 12 mm. was 
completely occluding the right lower lobe 
bronchus; foul pus was present. Lipiodol 
bronchogram showed bronchiectasis. He was 
rebronchoscoped because of a flare up after 
upper respiratory infection. His recovery was 
complete. 

Case iv. Adult, aged twenty-eight years; 
one-half a squash seed present ten days giving 
symptoms of paroxysmal cough; followed by 
recovery. 

Case v. Adult, aged fifty-nine years; bone 
in the left lower lobe bronchus present seven 
months, causing recurrent episodes of cough, 
fever, foul sputum and hemoptysis. A clinical 
diagnosis of carcinoma of the lung was made. 
X-ray films showed infiltration of the left lower 
lobe with a foreign body. Lipiodol injection 
showed a bronchiectasis with atelectasis. He 
was symptom free after two months. 

Case vi. Child, aged eight years; paper clip 
in the right main bronchus present four days. 
X-ray revealed a partial atelectasis of the 
right middle and lower lobe. Recovered. 

Case vii. Adult, aged fifty-eight years; 
bone in right main bronchus present two years, 
causing a cough for two years, chest pain, 
hemoptysis and loss of 'weight. X-ray showed 
atelectasis of the right lower lobe. On broncho- 
scopy a bone was removed from the right 
lower lobe bronchus, following which the lung 
became aerated. He was symptom free, al- 
though lipiodol bronchogram showed a cylin- 
drical dilatation of the right lower lobe bronchi. 

Case viii. Adult, aged forty -eight years; 
gold tooth crown in the right lower lobe 
bronchus present twenty-five days. He aspir- 
ated the tooth crown and began to cough 
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seven days later. X-ray revealed a foreign 
body. The crown was removed; pus was found 
in all the branches of the right lower lobe 
bronchus. Recovered. 

Case ix. Child, aged two and one-half 
years; metal screw in the right lower lobe 
present two hours. X-ray showed a foreign 
body. Patient recovered. 

Case x. Adult, aged thirty-six years; 
meat bone (pig's knuckle) in the right lower 
lobe present nine weeks giving him pain in 
the right chest, fever and cough; diagnosed 
as pneumonia, right lower lobe; x-ray pictures 
showed consolidation of the right lower 
lobe with a dense shadow within the consoli- 
dated area. On bronchoscopy a large amount 
of non-foul pus was present in the right lower 
lobe. The bone was removed. He developed 
pleural infection which proved to be an 
anaerobic infection of pleura for which a 
thoracotomy was done. He died from this 
wound infection and sepsis. 

Case xi. Adult, aged sixty-eight years; 
gold inlay in right main bronchus present two 
hours. A r -ray plate showed the foreign body. 

Case xii. Adult, aged thirty-seven years; 
upholsterer’s tack in the left lower lobe bron- 
chus present ten years. He gave a history of 
small hemoptyses for a few years. Nine weeks 
prior to hospitalization, he developed broncho- 
pneumonia of the left lower lobe complicated 
by emphysema. Operation was done for multi- 
locular putrid lung abscess. Following the 
operation the patient remembered aspirating 
the tack. Bronchoscopy revealed stenosis of 
left lower lobe bronchus, and the tack removed. 
The patient died from a metastatic brain 
abscess. 

Case xui. Adult, aged fifty-two years; 
chicken bone in right lower lobe present one 
year, causing paroxymal cough for one year, 
associated with wheezing. He was more com- 
fortable when sleeping on his right side. The 
foreign body was removed on the second 
bronchoscopy. There was bleeding from the 
granulations, and bronchoscopy was repeated 
because of persistent bronchiectasis. 

Case xiv. Adult, aged thirty-three years; 
incisor tooth in left lower lobe present one and 
one-half years, and was previously diagnosed 
as pulmonary tuberculosis. The tooth removed 
followed by recovery. 

Case xv. Adult, aged twenty-three years; 
chicken bone in the right lower lobe present 


twenty months. X-ray pictures showed con- 
solidation of the left lower lobe with bron- 
chiectasis. He had rheumatic heart disease, 
foul sputum, hemoptysis four months after 
aspiration of the foreign body, fever and pain 
in chest. He died of pneumonia. 

Case xvi. Adult, aged fifty-seven years; 
chicken bone in the right main bronchus 
present one week. X-ray showed a foreign 
body. 

Case xvii. Child, aged twenty months; 
peanut kernel in the right main bronchus 
present twenty hours producing symptoms of 
d3 r spnea and cyanosis. X~ray picture showed 
increased aeration of the right lung with widen- 
ing of the intercostal spaces. A diagnosis of 
ball-valve foreign body was made. On broncho- 
scopy the peanut was removed. 

Case xviii. Child, aged six years; a bone 
in the right lower lobe present one year. 
X-ray picture showed atelectasis of the right 
lower lobe. Bronchoscopy revealed purulent 
infection with exuberant granulations of the 
right lower lobe. The bone was removed but 
bronchiectasis persisted. 

Case xix. Adult, aged fifty -two years, 
bone in right lower lobe bronchus present one 
year. X-ray film showed infiltration of the 
right lower lobe with a pleural thickening. 
Bronchoscopy revealed bleeding granulations 
with pus in the right lower lobe. The bone was 
removed on second bronchoscopy. Lipiodol 
injection showed saccular bronchial dilatation 
of the right lower lobe. 

Case xx. Child, aged ten years; pumpkin 
seed in the right lower lobe present three days. 
Bronchopneumonia developed but the child 
recovered. 

Case xxi. Child, aged sixteen months; 
open safety pin with the point up in the 
trachea present two hours. X-ray picture 
showed the pin. Following extraction the 
child developed an upper respiratory infection 
but recovered. 

Case xxii. Child, aged nine years; pis- 
tachio nut shell transfixed in anterior-posterior 
subglottic region present ten days. Symptoms 
presented an inspiratory and expiraton' stridor. 
There was a low grade fever and some swelling 
of the anterior tracheal wall. The shell was 
extracted and was followed by an uneventful 
recovery. 

Case xxni. Adult, aged sixty-two years; 
meat bone present one day, with symptoms of 
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cough, and a marked subcutaneous hemor- 
rhage of the face due to violent coughing. 
Patient at first refused medical care, then 
returned and consented to bronchoscopy 
when the bone was removed and followed by 
recovery. 

Case xxiv. Child, aged seven and one-half 
years; indian nut in the right main bronchus 
present two weeks with symptoms of chills and 
fever. A'-ray pictures showed a pneumonia of 
the right lower lobe. Bronchoscopy revealed a 
stenosis of the right main bronchus. The 
pneumonia cleared up after the extraction of 
the foreign body. 

Case xxv. Child, aged two years; straight 
pin in right lower lobe present eight days. 
A'-ray showed the pin head down in the right 
lower lobe. Eleven hours after aspiration, the 
first attempt at another hospital failed to 
remove the pin. Eight days later, with com- 
bined bronchoscopy and fluoroscopy, the 
pin was removed and the patient recovered. 

Case xxvi. Child, aged eight months; 
pecan nut shell lodged in trachea, present 
twenty-four hours. 

Case xxvii. Child, aged two and one-half 
years; peanut kernel in the right main bron- 
chus present five days. A'-ray picture showed 
an obstructive emphysema of the right chest. 

Casexxviii. Adult, aged fifty years; incisor 
tooth in the right lower lobe present ten days. 
While intoxicated he fell down stairs and lost a 
tooth and was followed by symptoms of inces- 
sant coughing. Bronchoscopy revealed a nar- 
rowing of the right lower lobe bronchus. The 
patient recovered. 

Case xxix. Adult, aged twenty-eight years; 
gold tooth crown in trachea above bifurcation 
present twenty-four hours, producing symp- 
toms of persistent cough for twenty-four 


hours. On bronchoscopy the artificial gold 
tooth with a small piece of vulcanite casing 
attached was removed. The patient recovered. 

Case xxx. Child, aged two and one-half 
years; peanut kernel in the right main bron- 
chus present twenty-four hours, causing symp- 
toms of persistent cough. A’-ray showed slight 
emphysema of the right lung. The patient 
recovered. 

DEATHS 

„ There were 3 deaths in this series of 
30 cases. A brief summary of each case 
follows. 

Case xv. The patient had rheumatic heart 
disease; a bone in the bronchus for twenty 
months complicated by bronchiectasis with a 
dilatation of pulmonary vessels. His death 
was accidental, due to instrumentation. 

Case x. Foreign body, bone in bronchus 
for nine weeks. The patient developed sup- 
purative bronchiectasis with a lung abscess, 
and death was due to pleural infection. 

Case xii. Upholsterer’s tack in left lower 
lobe bronchus for ten years, complicated by 
putrid lung abscess and emphysema. Opera- 
tion done and multilocular putrid lung abscess 
found. Death was due to a metastatic brain 
abscess. 

SUMMARY 

A series of 30 cases of foreign bodies in 
the tracheobronchial tree are reviewed. 
Pulmonary suppuration does result from 
prolonged bronchial obstruction. Fatalities 
occurred in 3 cases. Immediate complica- 
tions were not observed. Tracheotomy was 
not necessary in this group. 



INSERTION OF SMITH-PETERSEN NAIL FOR 
INTRACAPSULAR FRACTURES OF NECK OF FEMUR* 

J. Albert Key, m.d. 

ST. LOUIS, MO. 


S INCE its introduction by Smith- 
Petcrsen 1 in 1931, the three-flanged 
nail has been widely recognized as a 
most efficient method of fixing two frag- 
ments of cancellous bone together and its 
application to intracapsuiar fractures of 
the femur has been practiced in surgical 
centers in various parts of the world. 

The chief objection to the procedure 
is that its introduction under direct vision 
by means of a complete exposure of the 
hip is a formidable procedure, especially 
when applied to senile and debilitated 
patients. Consequently, numerous methods 
of avoiding this large operation have been 
suggested and practiced. For instance, 
O’Meara 2 introduces the nail blindly and 
has done so successfully through a small 
lateral incision. However, this method 
presupposes considerable accuracy on the 
part of the surgeon and for that reason 
has not been generally adopted. Wescott, 3 
Bunnell 4 and others have used mathe- 
matical projection apparatus for directing 
the nail. These methods also are difficult 
to apply and have not been generally 
adopted. Johansson, 5 King,® Carrell 7 and 
others have had their nails drilled through 
the center or head and have first inserted 
one or more Kirschner wires and then, 
after checking the position of the wires 
with the radiograph, have threaded the 
nail on the wire which has been found to 
be in a satisfactory position and driven it 
into the head of the femur and have then 
withdrawn the wire. This method is 
probably the best method yet devised. 
The chief objections are that it is difficult 
to obtain the Smith-Petersen nails made 
of a solid piece of stainless steel which 
have a canal drilled through the center for 
the passage of the wire, and that several 


instances have been reported in which the 
wire has become bent or kinked or has 
been forced into the pelvis while the nail 
was being driven home. In such instances 
difficulty has been encountered in removing 
the wire. 

I wish to report a method which I have 
used which requires less special apparatus 
and which appears to be one which can 
be used without difficulty by the average 
orthopedic surgeon. It differs from the 
blind nailing or from the nailing with 
projection apparatus in that a drill is first 
passed through the neck and into the head 
of the femur and the position of this drill 
is checked by roentgenograms. Then, 
using the drill as a guide, the drill is pulled 
out and the nail is driven home. This 
method is applicable to all intracapsuiar 
fractures of the neck of the femur in which 
the patient is believed to be in a condition 
to stand a moderate surgical procedure. 

I think that it should be done as soon 
after the accident as practicable. However, 
if the patient is in shock he should be put 
to bed with the leg in traction (about ten 
pounds) with the knee and hip slightly 
flexed and slightly abducted until the 
condition has improved sufficiently to 
justify proceeding with the reduction and 
nailing. This may take a few days or, of 
course, the patient may not improve suffi- 
ciently to warrant interference. The method 
is especially valuable in cardiac patients 
who have difficulty in remaining recumbent 
as they may be propped up in bed imme- 
diately after the operation. 

The Smith-Petersen nail is used in 
fractures which are believed to be im- 
pacted because the method enables these 
patients to be gotten up soon after the 
operation. It is to be remembered, how- 
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ever that when the nail is driven into the follows: While an assistant fixes the pelvis 
head the impaction is broken up and the by pressing downward upon the anterior 
head and neck are separated and the frag- superior spines, the surgeon flexes the hip 
ments must be re-impacted. and knee of the fractured leg to slight y 



Fig. 1 . Fracture through the neck of the femur before and after nailing. Note that the fracture is slightly 
over-reduced in that the head tends to sit on top of the neck in the valgus position. 


TECHNIQUE OF PROCEDURE 

Anesthesia. I have used avertin or 
morphine and local anesthesia. The pa- 
tient is given a relatively small dose of 
avertin (65 to to mgm. per kilo.) or J4 
grain of morphine. About 10 c.c., of 1 per 
cent novocain is then injected into the hip 
joint. The injection is made by inserting 
the needle vertically to the surface at a 
point about 1 inch below Poupart’s liga- 
ment and 1 inch lateral to the femoral 
artery. The needle can be felt to slip 
through the distended capsule and some 
sanguinous fluid can be aspirated when the 
point of the needle is in the joint. 

Reduction. The patient is then placed 
upon a fracture table and the sound limb 
is fixed to the traction apparatus in full 
abduction without undue tension and with 
just enough traction to hold the patient 
against the perineal post. The hip is then 
reduced by the Leadbetter method as 


beyond a right angle and, while maintain- 
ing it in a position of slight external rota- 
tion and slight adduction with moderate 
traction upward in the long axis of the 
femur, has a second assistant pull outward 
and downward on the upper portion of 
the thigh, thus tending to unlock the frag- 
ments and to stretch the capsule around 
them. The surgeon maintains the axial trac- 
tion and circumducts the hip outward and 
downward, at the same time internally 
rotating it, thus bringing it downward to a 
position level with the table in moderate 
abduction and internally rotated to about 
30 degrees. Leadbetter’s heel-palm test 
is then applied; that is, if the reduction 
has been successful it will be possible to 
maintain the limb in a position of internal 
rotation by simply resting the heel of the 
abducted leg on the surgeon’s palm. If 
the reduction has not been successful, as 
soon as the foot is released the extremity 
will roll outward into external rotation. 
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If this occurs the reduction is repeated 
until the Leadbetter test is positive. The 
foot on the fractured side is then fixed 



Fjg. 2. Same hip. Above, showing reduction; middfe, 
showing drill in position, the drill being too near 
the lower border of the head; lower, showing nail 
driven at a slightly different angle to approach the 
center of the head. 

to the traction apparatus of the table in a 
position of about 45 degrees of internal 


rotation and moderate abduction, the 
abduction being maintained without undue 
tension and just enough traction being 
applied to hold the pelvis firmly against 
the perineal post. 

First X-ray Picture. At this point 
anteroposterior and lateral x-ray pictures 
are taken. We have used the curved cassette 
for the lateral x-rays. However, any method 
which gives a satisfactory lateral x-ray 
may be used, but I think it important that 
the patient should not be moved again 
until the nail has been driven home. 

Preparation oj Patient and Local Anes- 
thesia. While the x-ray films are being 
developed the surgeon scrubs up and the 
operative field is prepared by an assistant 
and the patient is draped. The skin and sub- 
cutaneous tissues down to and including 
the periosteum over the lateral border of 
the femur from just above the trochanter 
downward a distance of about 8" are 
anesthetized with novocain (1 per cent 
for the skin and K per cent for the deeper 
tissues and containing 3 drops adrenalin 
to the ounce). The first x-ray films are 
developed by the time the surgeon is 
ready to begin the operation. Then, if 
the reduction is satisfactory, the operation 
is begun. If not, the reduction is repeated. 

Operation. An incision about 6 inches 
long is made over the lateral surface of 
the femur, the upper end being at about 
the tip of the trochanter and extending 
straight downward along the lateral border 
of the thigh. This incision is carried down 
to the bone and through it the tip of the 
trochanter can be felt. Then, from the 
x-ray film this distance can be roughly 
measured on the outer border of the femur 
to reach a point from which a nail or drill 
inserted through the outer cortex, being 
directed parallel to the neck of the femur, 
will penetrate the center of the head. This 
point is about Li inch below the base of the 
greater trochanter. The drill is then in- 
serted at this point parallel with the table 
and directed upward at an angle corre- 
sponding roughly with that of the axis of 
the neck of the femur. I use an ordinary 



ve it just a little more anguia- 
think is necessary, because my 
to put it too near a right angle 
haft of the femur. The drill 
bout 3 inches and is left in situ. 

K-rav Pictures. The field is 
ed with a sterile sheet and 
xior and lateral x-ray pictures 
nade. It is necessary to wait 
ire developed before proceeding 

oj the Nail From the position 
the length of the nail desired 
irticular hip is selected. It is, 
not necessary that the drill 
to the cartilaginous margin of 
; due allowance can be made for 
>f penetration. Likewise, if the 
ieen driven through the head 
cetabulum, as may occur, one 
for this. If the drill is in the cor- 
on — that is, extends down the 
the neck, preferably just below 
—it is pulled out, and it slips out 
h the lingers, and the nail is 
ne along the drill hole. If, how- 
found that the drill is too high 
or is pointed a little too much up 
toward the head or foot of the 
r if it is pointed forward or back- 
ttle too much, then the nail is 
i in parallel with the drill hole, 

h a direction that It will reach the pj G _ Same hip, lateral view. Upper, showing reduction; 
f the center of the head of the middle, showing the drill in position, slightly more 

forward than desirable; lower, showing nail driven at a 
T T-m t • p • slightly different angle from the drill to approach the 

surgeon has difficulty III fixing center of the head. 

id the direction of the drill during 

: interval when it is pulled out sary. All that is necessary is to get it 
>Ie and the nail is started, then through the neck and firmly into the head 
drive a nail or insert a small drill of the femur. After the nail has been 
emur about an inch above or an driven home the distal fragment is firmly 
w the drill while the drill is in impacted upon the head. For this the 
guide while the Smith-Petersen Smith-Petersen impactor is desirable, but 
ing driven parallel to this guide, if this is not at hand, a short length of 
lot been found to be in the desired }4 inch metal pipe or the handle of a 
then the guide acts as a line from hammer or large chisel may be used. 
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Third X-ray Pictures. The field is again 
covered with a sheet and anteroposterior 
and lateral x-rays are made with the nail 


Fic. 4 



Fig. 5 

Fig. 4. Fracture through the neck of the femur six 
weeks after nailing. Note the slight under-reduc- 
tion; that is, the head is in a slight varus position. 
Fig. 5. Same hip as in Figure 4 ten months after 
operation. 

driven home and the fragments impacted. 
While these are being developed the sur- 


geon proceeds to close the wound, but 
asepsis is maintained until the final x-ray 
films have been inspected, because if the 
final x-rays are not satisfactory the wound 
can be opened and the nail extracted and 
reinserted if necessary. After the wound is 
closed and the dressing applied the ex- 
tremity may be placed in a Thomas splint 
with the knee and hip slightly flexed and 
the hip slightly abducted or the patient 
may be put to bed with or without fixation 
of the extremity. 

In my first cases I left the Thomas splint 
on for from two to four weeks. At the end 
of this time the splint was removed and 
the patient was gradually gotten up on 
crutches. In more recent cases I have not 
immobilized the leg after the operation. At 
the end of a month I think it is well to let 
the patient begin to bear some weight 
upon the leg, but believe that the crutches 
should be continued until at least three 
months after the operation and that the nail 
should remain in for a year unless it gives 
trouble. If the nail does not give any trouble 
I do not see any necessity for removing it 
at all. 

A word should be said in regard to the 
reduction. It is not my belief that an ana- 
tomical reduction is necessary or even 
desirable. I prefer a slight over-reduction 
of the fracture; that is, I would rather have 
the distal fragment displaced slightly 
downward so that the head tends to sit on 
the top of the neck, thus producing a slight 
coxa valga. This, I believe, permits more 
thorough impaction than does an ana- 
tomical reduction and gives a better chance 
of union, because it tends to lessen the 
shearing force at the site of the fracture. 
Such a reduction is illustrated in the pa- 
tient shown in Figures i to 3 inclusive. This 
is not necessary however, as shown in 
Figures 4 and 5. In this instance the distal 
fragment is displaced slightly upward; yet 
this patient has obtained union and appar- 
ently had a normal hip five months after 
the operation, walking without a limp and 
going up or down stairs in the normal 
manner. 
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SUMMARY 

As a guide for the insertion of a Smith- 
Petersen nail in intracapsular fractures 
of the femur, the author first inserts a 
Yi g of an inch twist drill. This gives the 
direction as well as the length of nail 
desired. 

The technique of the operation is 
described in detail. 
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The number of deaths from abortion is only in part available from the 
Census Bureau. The interesting and accurate stud}' of maternal mortality 
conducted by the Children’s Bureau . . . comprises material in thirteen 
states for the year 1927, and for these same states and two others in 1928. 
There were 1824 deaths in these two years due to abortion, or 912 a year. 
Since these states comprised 26 per cent of the Birth Registration Area of 
the United States we have 3508 abortion deaths annually in the United 
States. This number must be corrected by the addition of abortion deaths 
reported to the coroner and classified as homicides (approximately 5 per 
cent); and by the fact that the area covered in the Children’s Bureau 
survey is 36 per cent urban and 64 per cent rural compared with the general 
average for the United States of 42 per cent urban and 58 per cent rural. 
These two corrections would bring the recorded abortion deaths for the 
entire country to not less than 4000. 


Abortion by Frederick J. Taussig, m.d. 



LOCAL APPLICATION OF COD-LIVER OIL IN SKIN 

ULCERATIONS* 

Ervin Epstein, m.d. 

LOS ANGELES, CALIF. 


T HE therapy of wounds, ulcers and 
burns by the local application of prep- 
arations of high vitamin content has 
been developed in Europe during the last 
few years. Most reports to date have emi- 
nated from Germany 1 while a few have 
appeared in the French 2 and English 3 
literature. Despite the fact that the results 
obtained by these workers have been en- 
couraging, little has been written in the 
journals of this nation. For this reason, 
this series of 31 cases is being recorded. 
Although, a group as small as this is insuffi- 
cient to establish a therapeutic agent, the 
results were so unencouraging, that it was 
deemed inadvisable to continue this study. 

TECHNIQUE 

All types of skin ulceration, with the 
exception of malignant and luetic lesions, 
were accepted for treatment. Other meas- 
ures were obviously indicated in these two 
exceptions although cod-liver oil and anhy- 
drous lanolin dressings were occasionally 
used in conjunction with the indicated 
injection or surgical therapy. 

In most instances the patient was 
hospitalized but a small number were 
treated while ambulatory. The only aux- 
iliary therapy employed in these patients 
was the use of Ace bandages in the ambula- 
tory patients having ulcers secondary to 
varicose veins and in the healed ones after 
their release from the hospital. 

Eiopsies, cultures, radiography and other 
laboratory procedures were used in estab- 
lishing the diagnoses. All of the patients 
studied in this investigation were charity 
cases and in none was the diet optimal. On 
the other hand, demonstrable clinical signs 
or symptoms of avitaminosis were not 


noted in either series. Those in the hospital 
received a general diet and no extra vita- 
mins were administered orally. 

The cod-liver oil was mixed with equal 
parts of anhydrous lanolin and a generous 
amount of this mixture was applied to the 
ulcer. These applications were renewed 
every second day. Ordinary gauze band- 
ages covered with oil silk were used over 
the medication. The patient was advised 
not to use the extremity under treatment 
any more than was absolutely necessary. 
Those in the control series were treated in 
the same manner except that anhydrous 
lanolin alone was used as a local dressing. 

Plain cod-liver oil was employed in 
several patients suffering from eczema or 
pyodermia. The results were disappointing 
in most instances although marked im- 
provement was occasionally obtained in 
pyogenic infections. 

It is unfortunate that no accurate 
method of comparison has been devised for 
the study of ulcers of the skin. The progno- 
sis varies greatly with the size, duration 
and cause of the ulcer so that the length 
of time necessary to affect a cure is not an 
accurate measure of the healing power of 
any remedy. Therefore, it has been found 
necessary to offer a clinical impression of 
the results obtained rather than a definite 
system of grading although the latter 
would be preferable if practicable. 

“Good” results in this study indicates 
complete healing of the ulcer within a 
“reasonable length of time,” dependent 
on the factors mentioned which in general 
was three to six weeks. The fallacy of this 
method is clearly shown in the two series 
presented in this report. The results with 
cod-liver oil were slightly superior to those 
obtained with the anhydrous lanolin alone 
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but the percentage of “good” results 
obtained in the two series does not demon- 
strate this difference. 

RESULTS 

In reviewing Table 1 which presents a 
comparison of the two series, one is im- 
pressed by the fact that simpler cases were 
treated with anhydrous lanolin alone rather 
than with cod-liver oil and anhydrous 
lanolin together. There were 22 per cent 
more varicose ulcers in the control series 
and there were 22 per cent fewer ulcers of 
more than one year duration. The one 
ulcer that had persisted for thirty-five 
years made the average duration greater 
in the second group. 

A fact not recorded in Table 1 is that 
epithelialization proceeded more rapidly 
with the high vitamin preparation although 
healthy granulation tissue was formed 
equally well with anhydrous lanolin. 

The basic problem of correcting the 
underlying etiological agents was purposely 
avoided in this study. This was done in 
order to test the actual healing pow r er of the 
preparations being studied without intro- 
ducing other factors. As a result, 6 of the 
patients treated with cod-liver oil and 2 
of the control cases have already suffered 
recurrences. 

The only complication noted during the 
use of anhydrous lanolin was the appear- 
ance of a new lesion in the area being 
treated in a patient with a trophic ulcer 
due to a central nervous system lesion. 
The complications with cod-liver oil in- 
cluded a dermatitis venanata that devel- 
oped after two weeks of treatment, and 
recurred with each subsequent application 
of the oil. This patient also had an asso- 
ciated stasis eczema. An infection with 
Bacilli pyocyaneus occurred in another 
patient and did not clear with further 
applications of cod-liver oil. 

In studying these cases, it was noted 
that an ulcer that recurs after being 
healed” with either of these preparations, 
does not respond as well when treated with 
the same preparation a second time. 


DISCUSSION 

Many attempts have been made to 
demonstrate the mode of action of cod- 


Table i 

A COMPARISON BETWEEN THE TWO SERIES 



Cod-liver Oil 
and Anhydrous 
Lanolin 

Anhydrous 

Lanolin 

No. 

Cases 

21 

Per 

Cent 

No. 

Cases 

10 

Per 

Cent 

Sex 





Male. . 

15 

71 .4 

6 

60 

Female 

| 6 

i 28.6 

j 4 

40 

Age 





Youngest 

20 


1 35 


Oldest j 

73 

p 

i 71 0 


Average. j 

53 


54-8 


Diagnosis 





Varicose. 1 

8 

3 $** 

6 1 

60 

Microacrophilic hemolytic! 




streptococcus 

! 2 

0.5 

0 


Arteriosclerosis. 

» 2 

9*5 

0 


Decubitus 

1 2 

9*5 

1 

10 

Traumatic. 

j 1 

4.8 

1 

10 

Trophic. 

! 1 

4.8 

r 

10 

Thromboangiitis obliterans 

1 

4.8 

0 


Thrombophlebitis 

1 

4.8 

0 


Acrodermatitis chronica 





atrophicans 

1 

4.8 

0 

1 

Scleroderma 


4.8 

0 

1 

Cocci dioides 

1 1 

4.8 

0 


Poorly healed fracture. , . . . 

1 0 


1 

to 

Size of ulcer 





Largest. 

190 X 

160 mm. 

150 X 

28 mm 

Smallest 

20 x 

1 5 mm. 

15 X 

3 mm. 

Average 

3013 sq.mm. 

t 291 .$ sq. mm. 

Duration 





Longest 

15 

years 

35 years 

Shortest. 

1 

week 

2 weeks 

Average 

2.9 years 

6 years 



Coddivcr Oil 
and Anhydrous 
Lanolin 

Anhj'drous 

Lanolin 

| No. | 
Cases j 
21 

t 

Per 
! Cent 

j No. 

I Cases 

1 10 

Per 

Cent 

Duration 

*3 

61 .9 

4 

40 


Results I 

Good ................... j 

14 

3 

4 

66.6 

14*3 

19.1 

7 

I 

70 

20 

10 

Fair 1 

Poor 1 


Ambulatory 

3 

* 4-3 

2 

20 


Complications 

Recurrences. i 

6 

1 

1 j 

0 

28.6 

<■*1 
4.8 j 

1 

** 

0 

0 ! 

1 

0 0 

O W 

B. pyocyaneus infection 
Dermatitis venanata 

New ulcer developing under 
treatment.. 
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liver oil in the healing of ulcers. All inves- 
tigators to date believe the results to be 
clue to the action of the vitamins. Wolbach 
and Howe 4 pointed out that epithelial 
repair occurs with recovery from vitamin A 
deficiencies. Nordman, BiscegJic and Katz- 
enstein (quoted by Loehr"') demonstrated 
that vitamins stimulated growth in tissue 
cultures. Dietrich (also quoted by Loehr 1 ') 
injected vitamin d concentrates into the 
ears of rabbits and found that this pro- 
duced epithelial cysts and proliferation. 

It has long been held that vitamins are 
necessary to maintain the integrity and to 
promote the repair of the epithelial struc- 
tures of the body. Santi 1 feels that peptic 
ulcers can be produced in rats by the use 
of a vitamin A-free diet. 

Loehr 1 ' 1 has noted that cod-liver oil is 
sterile and that when streptococci, staphy- 
lococci and Bacilli coli are introduced into 
it they are soon destroyed. Cultures taken 
from ulcers under local vitamin treatment 
continue to show the presence of these 
organisms for some time. Loehr, however, 
postulated that they have lost their tox- 
icity. This is an important concept as 
ulcers kept at rest and free from infection 
tend to heal. In this series, microacrophilic 
hemolytic streptococci were neither de- 
stroyed nor rendered non-toxic. 

Macintyre 3 * in 1931 reported a cure in a 
chronic ulcer by the use of “artificial sun- 
light.” Horn and Sandor 1 ’ 1 and Zoltan" 
have reported encouraging results in 
wounds treated with local applications of 
vitamin A. Loehr 1, - h has been using cod- 
liver oil and vaseline dressings in wounds 
for more than three and one-half years and 
is very enthusiastic about the results ob- 
tained. Schmier 5 secured good results with 
metuvit in ulcers of the skin. Metuvit is an 
ointment consisting of zinc oxide, lithium 
and certain animal fats subjected to quartz 
lamp irradiation. 

There are certain advantages to be 
gained by employing cod-liver oil in the 
treatment of ulcers. Its outstanding char- 
acteristic is found in its prompt relief of 
pain. The wounds are kept free from most 


pyogenic organisms. The necrotic tissue 
rapidly sloughs away from the living tissue 
leaving a clean granulating surface. Epi- 
thelialization proceeds at a fairly rapid 
rate. In this inadequate series, the ulcers 
were at least temporarily healed in the 
majority of instances. 

On the other hand, a number of dis- 
advantages arc also apparent. The odor 
is very unpleasant although the patient 
eventually becomes accustomed to it. 
The treatment is expensive as large 
amounts of the mixture arc necessary to 
keep the lesions saturated. It is very 
difficult to remove the odor from the bed 
clothes and if washed with other clothes, 
the odor permeates the latter. Granula- 
tion tissue forms more rapidly than the 
epithelial tissue so that it becomes neces- 
sary to cauterize the granulations at 
intervals. Recurrences arc apt to occur 
if local therapy alone is employed. The 
oil may increase the toxicity of anaerobic 
organisms by its effect on the environment 
and it docs not destroy Bacillus pyo- 
cyaneus. A contact dermatitis may also 
occur in susceptible patients. It does 
not cure the surrounding stasis eczema 
nor does it relieve associated pruritus. 
Its superiority over anhydrous lanolin 
is questionable and the disadvantages 
probably outweigh the advantages. 

The main objection is that “good” 
results were obtained in only two-thirds 
of the cases in this small series. Fair results 
or failures occurred in microaerophilic hem- 
olytic streptococcus infections (2 cases,) 
varicose ulcers (2 cases), arteriosclerosis (1 
case), coccidiodes (1 case) and acroderma- 
titis chronica atrophicans ( 1 case). Three of 
these cases were of less than one and one- 
quarter years duration. Recurrences have 
already occurred in nearly 30 per cent of 
the patients including 5 who were listed 
as “good” results. 

The results obtained with anhydrous 
lanolin alone were almost equal to those 
that followed the use of equal parts of 
cod-liver oil and anhydrous lanolin. In a 
general way, the advantages and disad- 
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vantages of the treatment of ulcerations 
of the skin with cod-liver oil apply to the 
use of anhydrous lanolin. In this series, 
cod-liver oil applied locally did not prove 
itself to be a satisfactory method of treat- 
ing skin ulcers. However, the prompt 
relief of pain that usually follows the 
application of this preparation suggests 
that it. may prove to be a valuable addition 
to the other means of treating ulcers that 
are now being employed. It. is certain that 
it should not supplant therapy aimed at 
correcting basic etiological factors. 

SUMMARY 

1. Equal parts of cod-liver oil and 
anhydrous lanolin applied locally healed 
ulcerations of the skin in two-thirds of 
the patients in this series. 

2. Anhydrous lanolin alone gave com- 
parable results. 

3. It is possible that the vitamin con- 
tent of the oil enhances its healing powers 
by stimulating epithelialization. 

4. Cod-liver oil alone does not con- 
stitute sufficient treatment as it does not 
offer permanent results in the majority 
of ulcerations of the skin. 
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LYMPHOSARCOMA OF STOMACH: CLINICAL AND 
ROENTGENOLOGICAL ASPECTS 

REVIEW OF RECENT LITERATURE; REPORT OF A CASE* 

S. D. Zaph, m.d., Harry A. Olin, m.d. and J. D. Kirshbaum, m.d. 

CHICAGO, ILL. 


T HE recognition of a malignant gastric 
lesion as a rule does not present 
much difficulty in diagnosis. Gastric 
carcinoma, in the majority of instances, 
is readily recognized and the roentgen 
study affords conclusive evidence. How- 
ever, the foregoing cannot be claimed for 
gastric sarcoma since this neoplasm may 
simulate in its earliest manifestations, 
carcinoma or even a benign lesion. There 
are no characteristic signs or symptoms 
for sarcoma, and early diagnosis mat- 
offer extreme difficulty for the clinician. 
At times the pathologist is puzzled, even 
with his gross tumor and sections to guide 
him, as some infiltrating cellular carcinoma 
with anaplastic cells may closely simulate 
sarcoma and some believe, have been 
reported as carcinoma. Besides, the second- 
ary tumor nodules of quite typical sarcoma 
strongly resemble carcinoma and hence 
may readily lead to error in diagnosis. 

That pathological difficulties do arise, 
is well shown by Freeman who reported 
a case of gastric sarcoma in which noted 
pathologists presented a diagnosis of car- 
cinoma, lymphosarcoma, inflammatory tis- 
sue and chronic granuloma. 1 

The age as given in the literature 
varies exceedingly. Finlayson reports a 
case of a child three and one-half years 
old, whereas Gosset records a case with 
the age of eighty-five years. The average 
age is about forty years, whereas in 
carcinoma, it is fifty-five years. In the 
Mayo clinic, the age of the youngest 
case reported is ten years, the oldest is 
sixty-seven years and the average is 
forty-three years. These figures confirm 
the opinion that one obtains from the 
literature, that sarcoma occurs earlier 


in life than carcinoma and that it is about 
equal in both sexes. In the Mayo Clinic 
the ratio is 3 males to 1 female. 2 

SYMPTOMATOLOGY 

This presents a much varied picture as 
viewed in the literature, particularly in 
the last few years. 

From symptomatology one is unable to 
differentiate sarcoma from carcinoma of 
the stomach, as no one symptom or group 
of symptoms can be considered char- 
acteristic; the presenting complaints of 
dyspepsia, pain, tumor, bleeding, weak- 
ness, loss of weight, vomiting and anemia 
are common to both conditions. In some 
cases the symptoms of peptic ulcer pre- 
dominate. 3 According to Cecil,’ the general 
health maj- be better than gastric cancer. 
Tremendous hemorrhages may occur from 
which there may be recovery with periods 
of remission. The case we are about to 
report, exhibited general good health 
and the blood picture was normal although 
the loss of weight was moderate, about 
twelve to fifteen pounds in six months. 

The authors’ case, to add to the com- 
plexity of diagnosis, presented a four plus 
spinal Wassermann and had intensive 
antileutic treatment at intervals covering 
a period of about twelve years. As syphilitic 
infiltration may occur in patients present- 
ing an epigastric mass such as our case 
exhibited, this possibility was borne in 
mind. In our comments of the reported 
case more details are offered concerning 
the diagnosis of gastric syphilis. 

Hameed 5 reports a case of gastric 
lymphosarcoma presenting an intense 
anemia, optic neuritis and some wasting 
of the muscles of the extremities. The 
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symptoms did not indicate a new growth 
and whether the toxic condition accounted 
for the neuritis or active infiltration of the 


tory laparotomy disclosed extensive lym- 
phosarcoma of the cecum with involvement 
of the glands along the ureter and invaded 




j f © 

Fig. u Various types of sarcoma of stomach, from histologically proved cases; 

1, broad based exogastric sarcoma oflesser curvature, myosarcoma (Gosset); 

2, exogastric sarcoma of lesser curvature, myxosarcoma (Hellcr-Konjetzuy); 

3, broad based exogastric sarcoma of lesser curvature, polymorphocellular 
sarcoma; 4, broad based exogastric sarcoma of greater curvature, spindle 
cell sarcoma (Ludin); 5, endogastric sarcoma, spindle cell sarcoma (Gey- 
muher); 6, sarcoma of greater curvature, lymphosarcoma; 7, infiltrating 
sarcoma of anterior wall, extending from antrum to pylorus, reticulosarcoma 
(Jaki); 8, sarcoma of lesser curvature, large cell type of round cell sarcoma 
(Bohmansson); 9, sarcoma of pylorus, round cell sarcoma (Bohmansson); 
10, infiltrating tumor of cardia extending to pylorus, lymphosarcoma 
(Nissen); 1 1, circular stenosing tumor of pylorus, lymphosarcoma. (The 
Year Book of Radiology, Chicago, Year Book Publisher, 1935, p. 208.) 


spinal cord and its nerves, remained 
undetermined as permission to remove the 
spinal cord was withheld. Leucopenia 
and a relative increase in lymphocytes 
constituted the main findings in the blood 
picture. 

Harper 6 reports a case of lympho- 
sarcoma of the stomach in a man of 
sixty years, who thirteen years previously 
had a cervical node excised, pathologically 
sarcomatous. Nine years later, an explora- 


the peritoneum. No surgery was attempted 
but the case received intensive irradiation. 
Five weeks prior to admission, the patient 
vomited about 50 c.c. of fresh blood. 
Balfour excised a large tumor of the 
stomach, for fear of another hemorrhage, 
and found lymphosarcoma. A jejunostomy 
was performed for feeding. Microscopical 
examination of the tumor revealed the 
same type of tissue as found in the cecum 
nine years previously. 
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Husted 7 believes that most cases of 
gastric sarcoma are discovered at autopsy 
with a few cases found at operation. 



Fig. 2. Lymphosarcoma of stomach. Note marked 
defect of horizontal portion with canalization of the 
antrum. Irregularity indistinguishable from car- 
cinoma or syphilis, although indented relief suggests 
sarcoma. 

and are rarely recognized clinically. Melena 
\ or occult hemorrhages seem fairly constant. 
Muscatello 8 reports a case of primary 
lymphoblastoma of the stomach with 
metastasis to the ovaries. Cain, Hille- 
mand and Mezard 9 differentiate Hodgkin’s 
disease, generalized lymphosarcoma and 
local sarcoma of the stomach. They believe 
there are no outstanding clinical signs or 
symptoms. 

Balfour and McCann 10 reported a series 
of 54 cases of sarcoma of the stomach 
which were studied at the Mayo Clinic 
from January, 1908 to July, 1929, inclu- 
sive. Diagnosis was made in all cases 
as a result of operation except one in which 
sarcoma was found at necropsy. In 5 cases 
no tissue was removed at operation and 
the diagnosis was based upon the gross 
appearance of the inoperable tumor. To 
again demonstrate the difficulty of diag- 
nosis, the pathologist reported the possi- 
bility of cellular carcinoma in 3 cases 
and one case involved the stoma of a 
gastroenterostomy. A total of 4159 cases 
of gastric malignant lesions were grouped 
of which 45 were proved gastric sarcoma, 
and 9 were probable sarcoma. Their 
figures 10 are tabulated (Table 1). 


Table i 

COMPARISON' OF FREQUENCY OF SARCOMA AND 
CARCINOMA* 


Period 

Sarcoma 

Carcinoma 

Ratio 

1908-191 5 

| 5 

1131 

1:226 

1916-1920 

15 

j 973 

1:65 

1921-1925 

| 21 

1 1 i8 5 

1:56 

1926-1928 

6 

823 

i:*37 


‘Balfour and McCann. 


Haggard 11 collected from the literature 
244 cases up to 1920 and reported an 
analysis of 107 operated cases. 

OBSERVATIONS OF ROENTGENOGRAPHIC 

DIAGNOSIS OF SARCOMA OF STOMACH 

In 4509 malignant tumors of the stomach 
operated in 7 clinics in various parts of 
the world, 48 sarcomas were found. If 
after a roentgen examination, primary 
sarcoma is considered, the probability 
in diagnosis is slightly over 1 per cent. 
Causes are unknown and it is believed 
that sarcoma does not originate from 
ulcer although an ulcer history is elicited 
in some cases. 

Localization is said will permit a prob- 
able diagnosis. It appears as a single 
tumor; if multiple, metastases of a primary 
tumor are probable. In 48 cases from the 
literature, the site was found in the 
greater curvature 14 times; in the pylorus 
14 times; in the lesser curvature 11 times; 
the posterior wall 6 times; the anterior 
wall 8 times. Diffuse infiltration was 
found 4 times and the cardia was the 
seat of the tumor in one case. Pyloric 
stenosis is unusual. 

In histologic structure, primary sarcoma 
of the stomach may be round cell sarcoma, 
lymphosarcoma, spindle cell sarcoma, fibro- 
sarcoma, myosarcoma and polymorpho- 
cellular sarcoma. Other forms are rarer. 12 

In about one-half of the cases Eusterman 
and Balfour 2 were able to demonstrate a 
tumor mass, although in their series a few 
of the cases presented themselves with a 
mass as a leading symptom. The tumor 
may be fixed, move with respiration, or 
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may be only palpable in the standing posi- In some cases the mucosa is intact, 
tion. In the few cases where pyloric obstruc- whereas m others, the defect ranges fron 
tion exists, gastric peristalsis may be seen perforation of i mm. in diameter to exten- 



Fig. 3. Gastric lymphosarcoma. Photomicrograph 
of a section through the stomach. Note the 
heavy infiltration of the mucosa and the sub- 
mucosa by tumor cells. ( X 65.) 


Fig. 4. Lymphosarcoma of lymph node (meta- 
static). Photomicrograph of a section from the 
periaortic lymph node. The normal architec- 
ture is obscured by the dense infiltration of 
large lymphocytes and proliferated reticulum 
cells. (X 11$.) 


occasionally. The size of the tumor may 
vary from 3 cm. to include almost the 
entire stomach by massive infiltration. 

The same authors report that the loca- 
tion of the tumor is frequently in the 
antrum but usually far enough from the 
pylorus as to rarely obstruct it. In one of 
their cases the lesion caused pyloric ob- 
struction and in another the lesion passed 
beyond the pylorus into the duodenum. 
They found that the cardia was never 
involved. The more common situation was 
the lesser curvature, but the greater curva- 
ture, anterior and posterior walls, were also 
the sites of origin. In inoperable cases 
tumors involving the pancreas and extend- 
ing into the omentum were reported. Occa- 
sionally, a secondary mass was found in the 
pelvis or associated multiple small tumors 
in the colon. 


sive areas of ulceration. Frequently patients 
who give histories of gastrointestinal 
hemorrhages had ulceration or perforation . 2 

Rentschler and Travis 13 reported a case 
of gastric lymphosarcoma and tuberculosis 
occurring simultaneously in a female, aged 
sixty-five years, who gave a peptic ulcer 
history of seventeen years duration. There 
were no hemorrhages but the patient pre- 
sented a secondary anemia. 

Syphilis of the stomach may greatly 
resemble lymphosarcoma. The character- 
istic lesion of syphilis has been described 
as a flat plaque-like infiltrate which primar- 
ily involves the submucosa and its distinc- 
tive feature is its soft consistency . 14 This 
relatively flat tumor combined with its 
softness may escape detection, two charac- 
teristics that an infiltrating sarcoma of the 
stomach wall may possess, although the 
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decree of consistency may hi* more firm in 
su rcoma. 

The following is a eomparalive group 
table of the essential clinical factors taken 
from the Mayo Clinic by Balfour and 
McGinn 1,1 and from seven clinics in various 
parts of the world as published in t he 1035 
Yearbook of Radiology, Mention in the 
latter is made of KumlratN symptom, a 
swelling of the lymph follicles at the base 
of the tongue, important for differential 
diagnosis; according to Konjetzny, it 
favors regional aleuccmic lymphomatosis 
of the stomach in cases that present a 
palpable tumor. r 

T.UtM tl 

Htlfcur as »! MiCann** Nl ^ s « • S<ri, rn ibru'i finri % amm h jmt!* 

Citric i*f vn.fM <« <«r«»ip fir»» ni l! 

4l<«> nialtKRint rvitric lunmfi fi.-ssrrir 4 r* * J; £- l tu* 

4 < prm r<{ % irf unv»; *4 i •'( K 

total <4 4S 

A<( 
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<!U<M*r. (vomit*!* trltlnni roilrr 

Complaint*. ground). Halpablr tumor 

No morr frrtjurni tfinn car. 

cinomt). in nntj 

Dy-pcjosia . . . 23 trfoniluv anrmi#, \amr frr. 

(i|)ipattric pain i*j ijtirncv .vs ttt carcinoma 

lilrctiing .... 1 Acttltty *>ftrn l«»nrr«**l tmi 

Weakness and Utw fllnrncr of free H(*l i** n«*t m> 

of %vcight 3 common a* in carcinoma. 

Vomiting 2 Oichrtia appears tclativcly 

Demonstrable rpi* late 

gastric tumor . 26 

History of G.l. 

Iicmorrhagr for 
period of one to 
nine months . if* 

Fata! hemorrhage. 1 

Hemoglobin varied from 8S 
to 24 per cent. 

Gastric chemistry in 42 casea, 
free HCl absent in i*\ 

uvijffcf Lass. 

Hanged from 5 to 70 pounds Weight curve similar to car. 
in period varying from two cinema, 
to several years; average 
loss 23 pounds in four 
months. Had no loss of 
weight up lotimc oT opera* 
tion, in r l patients. 

Horntyrn Studies. 

In 45 cases studied, mnlig- Notgrien. 
nant lesion 3^ cases; uJeer 
3 cases; extragastric 
tumor, z eases; possible 
benign tumor* 1 ease; neg- 
ative. 5 cases. 


Ltmna Kessler reports 4 cases of gastric 
sarcoma, 3 primary and one which was 
metastatic from sarcoma of the tonsil. None 
of the tumors could be diagnosed clinically 
but the roentgenographic and clinical find- 
ings differed from carcinoma. 

Cam: t. A man, aged forty-two years, 
showed a peculiar idling defect on the midpor- 
tion of the creator curvature with smooth 
margins, painful on palpation at tiiis site. 
Lymphosarcoma was found at operation. 

Cam: ti. Male, need twenty-six years, with 
pyloric stenosis as his chief symptom. Roent- 
genographte examination showed a circular 
tumor at the pylorus, which did not look like 
carcinoma. A round cell sarcoma, rich in 
microcytes was found, 

Cvsr, ut. Male, aged forty-eight years, had 
a rapidly growing tumor in the upper abdomen 
without objective symptoms. Roentgenologic 
examination showixl a huge tumor in the epi- 
gastrium above the lesser curvature which 
was not movable on the stomach. A cystic 
tumor of the pancreas was suggested and was 
maintained, even after exploratory laparotomy, 
but autopsy showed polymorphocellular sar- 
coma arising from t tie lesser curvature. 

Cask sv. This case in a fifty-six year old 
male, was secondary to a reticulothclial sar- 
coma of the tonsil which disappeared after 
fractionated irradiation. Later a nodular filling: 
defect was seen roentgenologically, beginning 
at the cardia and including the upper third 
of the lesser curvature. In the fundus, the 
tumor was recognizable as a soft parts shadow. 
In the upper third of the greater curvature, a 
defect the size of a hen’s egg was seen. Simple 
fractionated irradiation, 360 r to each of the 
two fields, was applied and the gastric picture 
became normal. A retroperitoneal infiltrate 
was later demonstrated and successfully irradi- 
ated. The patient finally died but no autopsy 
was done. 

Kessler 10 has investigated the relation- 
ship between the roentgenologic picture 
and the histologic type of sarcoma and the 
following diagram shows the types. (Fig. x.) 
Kessler is of the opinion that smoothness 
of contour should suggest sarcoma but at 
times sarcoma presents an indented relief. 
When the tumor alone is found on the 
greater curvature and lacks the typical 
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saucer shape oi carcinoma at this site, 
sarcoma is to be strongly considered. This 
author establishes these criteria, which in 


not infiltrate the adjoining walls of the 
stomach. Mechanical disturbances, hemor- 
rhages, anemia, cachexia, etc., most often 



Fig, 5, Photograph of lymphosarcoma of stomach. Arrow a points to perforation in fundus near lesser curva- 
ture at site of large defect in mucosa. Note massive invasion of gastric wall with tumor^tissue. o, (esopha- 


gus,) d; duodenum, 

special cases taken together, may make the 
diagnosis. However to these criteria will 
be added others as further cases are studied, 
and detailed observations and roentgen- 
ologic studies are made. 

Kandrnka and Sierro, of Geneva, are of 
the opinion that no clinical syndrome is 
characteristic of all forms of primary 
gastric sarcoma, however, they believe that 
in two of the three groups, it is possible, by 
their anatomic image, to render a diagnosis 
without histologic examination. These two 
types are the endo- and exogastric peduncu- 
lated tumors. 

The endogastric pedunculated tumor has 
a rounded form with smooth borders and 
the mucosa ulcerates rapidly; it does 


lead to its discovery. The characteristic 
radiologic signs are a rounded lacuna with 
distinct borders and relative mobility with 
regard to its gastric walls. There is a persist- 
ent notch in the curvature adjacent to the 
tumor, corresponding to implantation of 
the pedicle. The mucosa is supple where 
peristalsis occurs. 

In exogastric pedunculated sarcoma, 
signs of compression of the neighboring 
abdominal organs, displacement or disloca- 
tion of the stomach must be sought. A cone 
of attraction at the foot of a narrow pedicle 
and small irregular contours in the walls of 
the stomach may be present; mucosal 
lesions are not usually seen. 
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They believe that. from the anatomo- tumor are factors which may suggest 
macroscopic standpoint, the diagnosis of sarcoma. To these may be added roentgen 
intramural and lymphosarcoma is difficult, ray therapy; if the size of the tumor is 



Fig. 6. Photograph of a, aorta; p, pancreas. Note marked enlargement of nodes about aorta and pancreas. 
L.N., enlarged masses of lymph nodes (metastatic from gastric lymphosarcoma). 


if not impossible. This type of tumor 
infiltrates the gastric wall, spreads by 
nodular dissemination which becomes con- 
fluent rendering a homogeneous appear- 
ance to the mass and great ly simulates 
the appearance of a carcinoma. The 
radiologic signs of rigidity of the gastric 
wall, stenosis with canalization, stricture 
and even stenosis go hand in hand with 
carcinoma and it is impossible to differen- 
tiate. Biopsy through exploratory lap- 
arotomy or preferably an external node, 
as the supraclavicular node, if found, 
offers the safest means for certain diagnosis. 
The authors’ case presented similar roent- 
genographic manifestations. Kundrat’s 
sign, splenomegaly, continuous fever and 
persistent peristalsis at the level of the 


diminished, the clinical diagnosis of sar- 
coma may be entertained . 17 

Spitzenberger, is of Vienna, is of the 
opinion that when the tumor mass pro- 
liferates through the diaphragm embarrass- 
ing the heart, that it is more likely to be 
sarcoma than carcinoma. The greater 
curvature of the fundus, he believes is the 
predilected site for sarcoma, whereas in 
carcinoma the cardia is more frequently 
attacked. He reports a case of a large 
tumor of the fundus which proliferated 
through the diaphragm and which histolog- 
ically proved to be lymphosarcoma. 
This tumor infiltrated the spleen causing 
marked enlargement of the organ and 
produced a large shadow defect in the 
fundus involving the greater curvature. 
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• pathology 

Voeckler 15 reports a series of 130 cases 
operated for malignancy of the stomach 
in which were 4 cases of sarcoma, an 
incidence of 3 per cent. In a small series 
this percentage may occur as much larger 
scries reveal an incidence slightly over 
one per cent. He mentions the exogastric, 
endogastric, and intramurald types and 
histologically, (1) a. round cell; b. spincle 
cell; (2) lymphoid; (3) fibro- or myo- 
sarcoma; (4) polymorphocellular; (5) mixed 
cell (lymphocytic and reticulum), (6) 
angio- or lymphangiosarcoma. 

The exogastric type predominates. To 
this group may be included the reticulo- 
thcliai sarcoma. (Refer to Case iv in 
Kessler’s group of a metastatic gastric 
sarcoma following a primary sarcoma of 
the tonsil.) 

In a pathologic study of 40 operated 
cases at the Mayo Clinic- the following 
histologic types were found: lympho- 
sarcoma 32; fibrosarcoma 5; myosarcoma 

As lymphosarcoma is the most suscep- 
tible to irradiation, this type offers the 
most in roentgen therapy. 

ROENTGEN SIGNS 

There are no roentgenographic signs, 
as has been stated, which can be considered 
pathognomonic of sarcoma. In fact, irregu- 
lar shadows cast by malignant tumors 
as a whole remain undifferentiated. From 
the literature one may entertain a con- 
sideration of sarcoma if the tumor is 
flat and possesses smoothness of contour. 
An indented relief of outline also strongly 
suggests sarcoma. Suspicion should be 
strongly aroused if the tumor alone is 
located on the greater curvature and 
looks the typical saucer shape of car- 
cinoma. If extensive infiltration of the 
wall has occurred, the pars media is 
replaced by a narrow channel which 
presents an indented relief much smoother 
in outline than the gross irregularities 
exhibited in carcinoma (authors’ case). 


Peristaltic waves are dependent upon the 
amount of infiltration of the gastric wall; 
if infiltration is small, little or no variation 
will be met in the gastric outline. However, 
if the intramural infiltration is extensive, 
peristalsis will be notably absent. These 
are the roentgenographic signs for the 
intramural type of sarcoma. 

Already reference has been made in the 
paragraphs on pedunculated tumors, the 
endo- and exogastric forms of their radi- 
ologic signs. 

DIAGNOSIS 

Rarely is a diagnosis made before 
operation as signs and symptoms of any 
maligna ncy closely resemble each other. 
Roentgenologic examination is of the 
utmost value particularly to estimate the 
operability of the lesion. But the court 
of the last resort should be placed in the 
hands of the surgeon, to explore the 
lesion, as the surgeon may encounter a 
large mass sometimes possible of removal 
even though the roentgen ray reveals 
extensive involvement of the tumor as 
an inoperable growth. 

Balfour reasons that certain sarcomata 
are not of the infiltrating type and the 
line of demarcation is definite. They 
may even appear to extend into neighbor- 
ing organs and their origin may be deter- 
mined by fluoroscopic examination. He 
found that some tumors perforated and 
had become fixed to adjacent organs so 
that at first glance, when the abdomen 
was opened, they appear impossible to 
remove. After carefully separating the 
organs the tumor was found confined 
to the stomach wall and had not extended 
beyond it, thus justifying the attempt of 
removal. If the tumor is in a young child, 
or in the second or third decade of life, 
suspect sarcoma. The same author empha- 
sizes exploration of any gastric tumor or 
lesion unless it is perfectly obvious that 
the growth is inoperable. Until the diag- 
nosis is proved by pathologic study, the 
problem is always a question and the 
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patient should be given the benefit of 
the doubt whenever possible. 2 

SUMMARY 

The difficulties of recognizing sarcoma 
of the stomach are enumerated as the 
clinical signs closely resemble carcinoma. 
Local involvement of the stomach asso- 
ciated with an almost normal blood 
picture in which hemorrhage with recover}^ 
has occurred should lead to a probable 
diagnosis of sarcoma. If in addition, the 
roentgenographic findings demonstrate a 
smooth flat tumor or one with a deeply 
indented relief, sarcoma is a very likely^ 
diagnosis to be entertained. The possi- 
bility of rendering roentgen ray therapy 
once a diagnosis is established, may lead 
to complete regression of the tumor and 
may offer the most to the patient. It is 
needless to add that surgical exploration 
and biopsy are advised, as much can be 
gained from the information obtained as 
to the extent and nature of the tumor, 
and type of therapy to be advised. Cases 
from the recent literature are briefl}*- 
reviewed notably those from the 1935 
Year Book of Radiolog}^. The authors’ 
case is reported with all the data included. 

HISTORY 

N. D., male, aged fifty years, was admitted to 
Woodlawn Hospital August 26, 1935, with a 
tentative diagnosis of gastric lues or carcinoma. 
He complained of epigastric distress, of three 
3 r ears duration. 

Onset and Course . Three years ago, the 
patient began to notice a periodic sensation of 
burning and fullness in the epigastrium oc- 
curring about three hours after meals; the time 
was regular. He was often awakened at night 
by the same distress which was at once relieved 
by taking soda. There were frequent remissions, 
some lasting several weeks. He soon discovered 
that bland foods agreed, whereas, meat, vege- 
tables, etc., brought on an attack. He had no 
nausea or vomiting, no hematemesis. At onset 
he was worried by business difficulties. No 
abdominal pain. Occasionally he suffered from 
facial neuralgic pains and diplopia. 


Sexual History . He had a positive spinal 
Wassermann in 1921, but denies chancre; 
although he had diplopia and facial pain, he 
never had a rash. He had yearly courses of 
mercurials, bismuth and arsenicals since. 
Married since 1928; no children; wife had no 
miscarriages. 

Physical Examination . A well developed 
and nourished male lying quietly in bed, not 
acutely ill; his weight was about 175 pounds 
showing a loss of about twelve pounds in six 
months. The head was negative. The pupils 
reacted to light and accommodation. The 
ears and nose were negative. Except for poor 
teeth, the mouth was negative. His neck 
showed slight adenopathy, and a palpable, but 
not enlarged thyroid. Other than few crackling 
rales over both lung fieids, nothing remarkable 
was found. The heart was negative. The 
abdomen presented no masses or tenderness; 
liver border smooth, palpable, and slightly 
enlarged. A slight hydrocele was noted. Skin 
showed papules on the back. Bones and joints: 
no tenderness or deformities. Reflexes: knee 
jerks active, bilateral; abdominals not elicited; 
Babinski, negative. Temperature 98; pulse 
rate 94; respiration 12. 

ROENTGENOLOGIC STUDY OF 
GASTROINTESTINAL TRACT 

In the G.I. tract the esophagus is normal. 
The stomach is steerhorn in type, moderately 
large at the cardiac end which is somewhat 
dilated with a large defect in the pars media 
and with canalization consisting of a narrow 
thin irregular stream as far as the pylorus. On 
the lesser curvature the irregularity extends 
to within 5 cm. of the cardiac end. Periodically 
there is at times a continuous stream of barium 
passing through the pylorus and outlining the 
entire duodenum. Peristalsis is definitely 
diminished and is absent in the involved area. 
Nothing of note was seen in the five and 
twenty-four hour observations (Fig. 2). 

The urine was negative. 

The blood findings showed white blood cor- 
puscles 9600, red blood corpuscles 4,470,000, 
and hemoglobin 80 per cent. The differential 
count revealed polymorphonuclear neutrophiles 
79 per cent, polynuclear eosinophile 1 per cent, 
small lymphocytes 18 per cent and large mono- 
nuclear 2 per cent. 

Gastric analysis after introduction of 100 c.c. 

7 per cent alcohol gave the following results: 
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Time, 

Minutes 

MCI 

Total 

Acid 

Blood 

20 

None 

5 

negative negative 

40 

None 

4 

negative negative 

60 

None 




Benzidine blood was negative. 

The patient was discharged August 28, 1935, 
condition unchanged. 

In view of the fact that we were definitely 
dealing with a malignancy of the stomach, 
grossly inoperable, and with a syphilitic 
history, antiluetic therapy was the first treat- 
ment of choice. 

The patient was readmitted September 6, 
1935 with recurrence of symptoms. On the day 
of readmission, he vomited a large amount of 
blood. He had several attacks of repeated 
vomiting, much less severe and observed small 
quantities of blood in the vomitus. This has 
been the first instance of a hematemesis. He 
had had no tarry stools. Blood count revealed 
21,400 leucocytes with polymorphonuclears 
89 per cent and small lymphocytes 4 per cent. 

Nodes were now palpable in the left supra- 
clavicular fossa, a very tender group in the left 
submaxillary region, a node felt in the left 
epitrochlear and inguinal regions and flat 
circular mass was felt in the left epigastrium 
extending under the costal border. He was 
treated with neoarsphenamine as the history 
and findings favored gastric lues. The nodes 
in the left supraclavicular region become more 
numerous. The patient developed more hemor- 
rhages and on October 4 sustained a perfora- 
tion, expiring October 5, 1935. 

Essential Pathological Postmortem Findings. 
Abdominal Cavity. The liver extends 6 cm. 
and 3 cm. below the xiphoid process and the 
right costal margin. The intestines are dis- 
tended and matted together by loose fibrinous 
adhesions. The serosa of the bowel is dis- 
colored a purple-gray and cloudy. There are 
about 500 c.c. of a blood-tinged purulent fluid 
present. The transverse colon near the hepatic 
flexure is adherent to the gall bladder. 

Gall Bladder. The wall is thickened and 
the mucosa is a light yellowish-tan. In the 
serosa there are several pinhead sized firm 
gray nodules. 

Stomach. Contains about 1500 c.c. of 
uncoagulated blood. The mucosa is deeply 


injected, purple-red and presents many shallow 
defects. Up to 15 mm. in diameter, beginning 
35 mm. above the pylorus in the region of the 
lesser curvature, there is a huge defect extend- 
ing up to the cardiac orifice and measuring 
105 by 135 mm. The edges of this defect are 
firm, elevated and ragged. The floor of the 
ulcer is discolored a dirty purplish-green. In 
the upper portion of the defect there is a per- 
foration 20 mm. in diameter, communicating 
with the peritoneal cavity, and is loosely 
sealed by the inferior surface of the left lobe 
of the liver. The perigastric lymph nodes are 
matted together forming a plate 14 by 6 by 2 
cm. The inguinal lymph nodes are up to 20 mm. 
in diameter. The peripancreatic lymph nodes 
are enlarged up to 30 mm. in diameter, soft, 
purple-gray and medulla^ (Figs. 5 and 6). 
Microsc op i c E x a mi 71 at io n. Stom- 
ach. Throughout the mucosa there are ac- 
cumulations of large fymphocytes. The 
cells infiltrate the submucosa forming masses 
and then are seen extending into the muscularis 
propia. In the region of the ulceration, the 
mucosa is completely replaced by dense masses 
of tumor cells, resembling large lymphocytes 
(Fig. 3). 

Studies of the various lymph nodes reveal a 
uniform picture in all. The normal architecture 
is completely obliterated by the dense pro- 
liferation of small round cells, resembling 
lymphocytes. Only strands of trabecula are 
seen and they are invaded by lymphocytes. 
The cells contain an oval to round nucleus. 
The nuclei are composed of a coarse, dense, 
granular chromatin material. Mitotic figures 
are numerous. The sinuses are infrequently 
lined by large, swollen and vacuolated reticu- 
lar cells. The histological studies reveal a 
lymphosarcoma of the stomach with extensive 
metastases to the lymph nodes (Fig. 4). 

Anatomical Diagixosis. 1. Lymphosarcoma 
of the stomach with ulceration and perforation 
into the abdominal cavity. 

2. Metastases to the perigastric, peripan- 
creatic, periaortic, inguinal and supraclavicu- 
lar lymph nodes. 

3. Diffuse fibrinopurulent peritonitis. 

COMMENT OF CASE 

A review of the symptomatology and 
laboratory data of this patient, especially 
the roentgenographic findings, indicated 
an advanced neoplastic lesion, infiltrating 
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in type, involving the antrum and the 
greater part of the corpus of the stomach. 
The blood picture at the time of the first 
admission was essentially normal and with 
a luetic history suggested the possibility 
of gastric lues. Gastric carcinoma was the 
first diagnosis of choice from the roentgen- 
ological findings but the normal blood 
picture spoke against cancer as marked 
secondary anemia usually accompanies 
advanced gastric carcinoma. The absence 
of cachexia in such an extensive lesion 
combined with a normal blood picture and 
relatively slight loss in weight, drew the 
inference that we were dealing with 
pathology other than carcinoma. The his- 
tory leaned more toward gastric lues. Lym- 
phosarcoma was not considered although 
malignancy was borne in mind. 

The autopsy findings of a smooth mas- 
sive gastric infiltration extending into the 
left Jobe of the liver at which point the 
gastric wall was perforated and the exten- 
sive metastases to the surrounding nodes 
of the pancreas, stomach and aorta in- 
dicated sarcoma, which microscopical study 
confirmed. 

SUMMARY 

While gastric malignancies oiler no great 
diagnostic difficulties, the pathological and 
clinical differentiation between gastric 
carcinoma and sarcoma is difficult. A 
review of the literature indicates that the 
diagnosis of gastric sarcoma is rarel}’ made 
preoperatively. However, local involve- 
ment of the stomach, associated with an 
almost normal blood picture in a patient 
with a history of hemorrhage and recovery, 
as well as roentgenographic findings of a 
smooth, flat tumor or one with a deeply 
indented relief suggests the possibility of 
sarcoma. The x-ray picture is of particular 
value in estimating the operability of the 
lesion and may be of therapeutic value. 


A case is reported of a male, fifty years 
of age, in whom a clinical diagnosis of either 
gastric malignancy or gastric lues was 
entertained, but autopsy studies revealed 
the mass to be a lymphosarcoma with 
ulceration and perforation into the ab- 
dominal cavity and with metastases to the 
perigastric, peri pancreatic, periaortic, in- 
guinal and supraclavicular lymph nodes. 
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TREATMENT OF ABORTION* 

Morris Glass, m.d., f.a.c.s. 

Attending Obstetrician and Gynecologist, Kings County Hospital 
BROOKLYN, N. Y. 

T HE term abortion is applied to all the knee-chest position for ten minutes 
cases of pregnancy terminating be- three times a day, 

fore viability of the fetus, i.e., up to inevitable abortion 

the twenty-eighth week. They are classi- ^ , 

lied as threatened, inevitable, incomplete, Histon r . The initial symptom may be 
septic, complete, or missed abortion. We premature rupture of the membranes with 
will consider the history, the findings, and the escape of ammotic fluid. In other cases 
the treatment of each type separately, the onset is similar to threatened abortion, 

but with time, bleeding becomes more pro- 
threatened abortion f U se and mixed with clots. Pain is a 

History. One can usually elicit a history constant symptom and is described by the 
of amenorrhea with the associated symp- patient as being intermittent, cramp-like, 
toms of pregnancy referable to that and localized to the lower part of the 
period; such as nausea, vomiting, fullness back and abdomen. 

and tenderness of the breasts, and fre- Findings. The vagina is filled with 
quency of urination. Bleeding is slight and blood. The cervix is soft, and the external 
often mixed with mucus. Pain is usually os is patulous. Through the dilated cervix 
absent or the patient may complain of part of the ovum frequently protrudes. The 
vague intermittent backache. uterocervical angle is absent. The uterus is 

Findings. Vaginal examination should soft and enlarged to correspond with the 
be limited to those cases in which the period of amenorrhea, 
presence of an intrauterine pregnancy is Treatment. Since the pregnancy can no 
doubtful. This should be performed with longer continue our aim is to hasten its 
gentleness and under rigid asepsis. The termination. Where bleeding is slight, ex- 
findings are slight vaginal bleeding, the pulsion of the products of conception can 
cervix is soft, and the external os is closed, be quickened by stimulating uterine con- 
The uterocervical angle is present. The size traction. To do this a warm enema, a 
of the uterus corresponds with the period hypodermic injection of an ampule of ob- 
of amenorrhea, and is soft in consistency. stetrical pituitrin, plus the oral administra- 
Treatmcnt. Treatment is aimed at elim- tion of quinine grains 5, at two hour 
mating or preventing uterine contractions intervals are given for two doses, 
and controlling the bleeding. This is done Interference becomes imperative if the 
by putting the patient to bed, eliminating patient is hemorrhaging. Careful aseptic 
enemas and cathartics, and administering technique must be followed with every 
intramuscularly morphine sulphate grain surgical procedure. In the afebrile case, 
l 4 every six hours, and one rabbit unit of the method of choice depends upon two 
progestin daily until the bleeding and pain factors: i.e., the dilatation of the cervix, 
have ceased. Following this, the patient and the duration of the pregnancy, 
is kept in bed for seventy-two hours and Up to the third month. If dilatation is 
on discharge is cautioned against vigorous not adequate, graduated Hegar dilators are 
activities. If the uterus was found retro- used to open the cervix. Up to the eighth 
' cried, the patient is advised to assume week the ovum is removed with a^dull 

* From the Department of Obstetrics and Gynecology, Long Island College of Medicine. 
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curette or a small ovum forceps. After this 
period, one finger in the uterus, alone, or 
in combination with an ovum forceps, is 
employed to remove the retained products. 

Following the third month, cervical 
dilatation is facilitated by the use of a tight 
vaginal pack soaked in 4 per cent mercuro- 
chromc. This is removed at the end of 
twenty-four hours. Then one of two things 
will usually be noted; either the uterus will 
have completely emptied itself, or the 
cervix will be found sufficiently dilated to 
permit the insertion of one linger into the 
uterine cavity with which the placenta can 
be separated off the uterus and then easily 
removed with a placental forceps. 

INCOMPLETE ABORTION 

History. If part of the ovum is left be- 
hind, bleeding occurs in varying amounts. 
This type of abortion is most apt to take 
place before the ovum becomes firmly at- 
tached to the uterus, i.e., after the eighth 
week. The fetus is usually expelled, and 
part or the whole of the placenta remains 
behind in the uterus. 

Findings. On vaginal examination 
slight or profuse bleeding is noted. The 
cervix is soft in consistency and the ex- 
ternal os is patulous. The uterus is enlarged. 
Its size depends partial!}' on the duration 
of the pregnancy, but mainly on the 
amount of tissue left in the uterus. 

Treatment. In the aseptic case, prompt 
evacuation of these products is advocated 
to minimize the blood loss and the pos- 
sibility of infection. The methods employed 
are similar to those described under the 
treatment of inevitable abortion. 

SEPTIC ABORTION 

History. AH criminally induced abor- 
tions are potentially septic. A history of 
chills and fever points to infection. Sepsis 
is substantiated by temperature elevation, 
high leucocyte count, and low sedimenta- 
tion time. Uterine cultures afford some aid 
in determining the virulence of the infect- 
ing agent. A gentle bimanual examination 
will inform the physician whether the infec- 


tion has extended beyond the uterus. The 
presence of pelvic tenderness, induration, 
or a mass in cither or both fornices are 
evidences of such extension. 

Treatment. In the presence of infection, 
active treatment is limited to those cases 
which are bleeding profusely. If the cervix 
is sufficiently dilated, the retained products 
are gently removed with an ovum forceps. 
This procedure usually controls the bleed- 
ing and institutes adequate drainage. On 
the other hand if the cervix is closed, bleed- 
ing can be controlled and cervical dilata- 
tion obtained by packing the vagina tightly 
with a mercurochrome soaked pack. The 
pack is removed at the end of twenty-four 
hours when sufficient cervical dilatation 
will be present to' permit the removal of 
the retained products with an ovum forceps, 
or occasionally the products will have been 
spontaneously discharged from the uterus. 
Curettage is contraindicated in septic 
abortion because such manipulation tends 
to spread the infection beyond the uterus. 

Where bleeding is negligible conservative 
treatment is advocated. This consists in 
placing the patient’s bed in high Fowler’s 
position, and stimulating uterine contrac- 
tions by placing an ice bag to the lower 
abdomen, and administering ergotrate, 
pituitrin, and quinine. Fresh air, sunshine, 
highly nutritious foods, and frequent small 
blood transfusions of 300 c.c. every four 
days are important aids in building up the 
patient’s resistance against the infection. 
This expectant treatment is followed until 
the temperature falls to normal and re- 
mains so for five days. If at that time, 
secundines still remain in the uterus they 
should be gently removed to hasten the 
patient’s convalescence. In most instances 
the cervix will be adequately dilated to 
permit the removal of these fragments 
with a large dull curette or an ovum forceps. 

COMPLETE ABORTION 

History. This term is restricted to those 
cases in which all of the products of con- 
ception are expelled. It is most apt to occur 
before the placenta has become fully de- 
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velopccl; i.e., before the twelfth week. A 
history of vaginal bleeding and intermittent 
lower abdominal pains preceding the abor- 
tion is usually obtained. After the expulsion 
of the ovum, pain ceases and is followed 
by a slight bloody vaginal discharge which 
persists for a few days. 

Findings. The cervix is closed and a 
slight amount of blood issues from it. The 
uterus is moderately soft in consistency, 
and smaller than expected for the period 
of amenorrhea which preceded the abortion. 

Treatment. The after care of all com- 
pleted abortions is most important. The 
patient should be kept in bed until the 
dangers from complications have subsided 
and the bleeding has ceased for a week. 
During this period, uterine involution 
should be aided by the judicious use of 
oxvtocics, and having the patient assume 
the knee-chest position. Mammary en- 
gorgement, appearing on the third or 
fourth day, is relieved by a tight breast 
binder and ice bags. 

MISSED ABORTION 

The term is applied to a pregnancy in 
which the fetus dies and is retained in the 
uterus for some time. Litzenberg places 
an arbitrary limit of two months after 
fetal death between abortion and missed 
abortion. 

History \ At the time of fetal death, the 
patient experiences slight vaginal bleeding 
in conjunction with vague intermittent 
uterine contractions. A diagnosis of threat- 
ened abortion is made and the patient 
apparently responds to treatment. As the 
weeks go by the patient senses that some- 
thing is wrong. The symptoms of preg- 
nancy cease. The breasts become smaller, 
the abdomen fails to enlarge, and fetal 
movements fail to appear. If death of the 
Ictus occurs after the fourth month of 
pregnancy the patient notes a cessation 
of fetal activity. 

Findings:. The expected signs of preg- 
nancy for the period of amenorrhea are 
lacking. Thus there is an absence of fetal 
hie. and the breasts are smaller. Vaginal 


examination, in some cases, reveals a 
slight brownish discharge. The cervix is 
soft and the uterus is not as large as it 
should be. The Friedman test often be- 
comes negative and is of inestimable 
value in those cases which previously 
yielded a positive result. After the fourth 
month, roentgenogram will show overlap- 
ping of the flat bones of the skull, a positive 
finding of fetal death. If the diagnosis is 
still doubtful, re-examinations will demon- 
strate a failure of the uterus to enlarge, 
and with time a diminution in its size is 
demonstrable by actual measurement. 

Treatment. Spontaneous expulsion of 
the ovum takes place in the majority of 
cases with no untoward effects. Occasion- 
ally active treatment is necessary. In the 
early months of pregnancy the cervix 
should be dilated with graduated Hegar 
dilators and the ovum removed with a 
large dull curette or an ovum forceps. In 
the later months, anterior vaginal hyster- 
otomy may be necessary before the prod- 
ucts of conception can be removed. 

PROPHYLAXIS OF ABORTION 

The treatment of a spontaneous abor- 
tion is never completed until all possible 
factors which led to it are ascertained and 
appropriate methods employed to prevent 
its recurrence with subsequent pregnancies. 
With this thought in mind, the fetus and 
placenta should be carefully examined 
macroscopically and microscopically for a 
possible cause. Constitutional disturbances 
as anemia, syphilis, hypothyroidism, the 
presence of foci of infection, and nephritis 
should be ruled out and corrected by a 
thorough physical examination and a com- 
plete laboratory work up. If an altered 
carbohydrate metabolism or a diet defi- 
cient in calcium, or vitamins such as b and 
e, is the cause for the abortion, the proper 
steps must be taken to rectify such defects. 
The knee-chest position and the pessary 
should be employed to correct a retro- 
verted uterus before and during subsequent 
pregnancies. A deeply lacerated cervix, or a 
uterine prolapse may occasionally demand 
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operative correction before allowing an- 
other pregnancy to occur. If the deter- 
mined cause for frequent abortions lies 
in an adherent retroverted uterus, opera- 
tive interference may be necessary to free 
the uterus and correct the displacement. 

The husband must also be thoroughly 
examined, bearing in mind that many 
abortions are due to a defective germ 
plasm. Local evidences of infection, endo- 
crine disturbances, or dietary deficiencies 
should be corrected. Antuitrin s, and 
theelin has produced favorable results in 
increasing the virility of the spermatozoa 
where a diminished activity existed. 

When pregnancy occurs in a patient 
who habitually aborts, she should avoid 
strenuous exercises as dancing, swimming, 
horseback riding, automobiling, etc. Coitus 
should be eliminated especially during the 
first trimester of pregnancy. It is advisable 
to keep her in bed during those periods 
which would correspond to her menstrual 
flow had she not been pregnant, since it is 
found that abortion is more likely to occur 
at these times than at others. Progestin 
in one-half rabbit unit doses twice a week 
in the first trimester of the pregnancy is 
advocated, especially in those cases where 


the cause for the abortion points to an 
“irritable uterus.” 

SUMMARY 

1. The history, the findings and the 
treatment of the various types of abortion 
are reviewed. 

2. In the diagnosis and the treatment of 
abortions, all vaginal manipulations must 
be performed gently and aseptically. 

3. In septic abortion, curettage is 
contraindicated. 

4. The treatment of a spontaneous 
abortion includes a careful search for the 
factors responsible for this complication. 
If found they should be corrected or re- 
moved, if possible, so that subsequent 
pregnancies will go to term. 
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HYPEREMESIS GRAVIDARUM* 

ANALYSIS OF 50 CASES 

Fred. A. Kassebohm, m.d. and Milton J. Schreiber, m.d. 

Director of Obstetrics . Assistant Visiting Obstetrician 

The Harlem Hospital and The Lutheran Hospital of Manhattan 

NEW YORK 

H OSPITALIZATION in hyperemesis goal, primarily to arrive at a better under- 
gravidarum patently implies in- standing of the agents influencing the 
tractability with ultimate interrup- progress of “morning sickness.” Further, 
tion of pregnancy versus conservative man- we have sought in the stories of these 
agement and the proper timing of inter- patients an absolute clinical indication or 
ference with the gestation being the para- indications for the proper management of 
mount issue. An undivided responsibility the disease. These findings are presented 
for decision, and action thereupon, rests with sundry observations which may serve 
upon the consulting obstetrician. Sequels in the consideration and treatment of the 
of observation, judgment and action are patient with pernicious vomiting (chart i). 
often distasteful, occasionally tragic. The 

consultant is forced into a paradoxical incidence 

situation by a play of factors contributing “Morning sickness” occurs in at least 
to the production of as grave an obstetric 50 per cent of normal pregnancies, appear- 
situation as commonly obtains in practice, ing usually between the sixth and eighth 
Chief of these are, on one hand, the falla- week of gestation and persists until the 
cious, traditional expectation of “morning twelfth or fourteenth week and then dis- 
sickness” by the patient, and on the other, appears. In its period of persistence it 
the optimistic outlook of the practitioner consists only of nausea and vomiting in the 
who anticipates cessation of nausea and morning on awakening. Rarely it may 
emesis as a corollary of passing time. There occur later in the day. Progressing into 
is ample statistical justification for both pernicious vomiting, there occurs gradual 
these attitudes, yet, from the early disre- accentuation of symptomatology, vomiting 
gard for what is considered a physiologic occuring at all times independent of stom- 
aceompaniment of the first months of ach content or feeding hours and is ap- 
gestation, “morning sickness” insidiously parently uncontrollable, 
progresses into the more vicious state Hyperemesis is a rare disease. Vomiting 
termed pernicious vomiting. When emesis for which the patient seeks relief will occur 
attains that point at which nothing taken once in 150 cases in private practice. In 
bv mouth is retained, when even the men- clinic practice it is seen once in 800 cases, 
tion of food or drink actuates violent Every case of pernicious vomiting has its 
retching, with the pulse rate climbing, the roots in the innocuous “morning sickness.” 
blood pressure falling, the breath bearing 

a fruity odor and emaciation evident and etiology 

advancing, long delayed therapy is sought We have long ceased considering “morn- 
arid hospitalization generally insisted upon. ing sickness” and hyperemesis as mani- 
Fifty-one such cases have appeared on festations of “toxemia.” Whereas there 
our services in the ten years' beginning exists but an hypothetical concept of the 
January 1, 1926. disease as of toxic origin, there is extant a 

1 he analysis of this group of cases was mass of clinical and laboratory evidence 
undertaken with a fixed purpose as its demonstrating the metabolic dysfunction 

* From the Obstetrical Services of The Harlem Hospital and The Lutheran Hospital of Manhattan, Nerv York 
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which underlies the syndrome. To properly deprivation. The average normal diet of 
present the evidence pointing to defective the woman before pregnancy cannot sup- 
carbohydrate metabolism as the starting ply the carbohydrate requirements of the 
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Chart 1. Distribution of 51 cases of pernicious vomiting of pregnancy over a 


ten year period. Note increase in annual total since 1929. 

point of hyperemesis would mean complete woman and the rapidly growing fetus, 
review of the literature on the subject. It Deprivation of the mother by the fetus 
is sufficient to point out several funda- institutes an upset in the ketogenic-anti- 
mental facts. ketogenic ratio. Clinically this is demon- 

Stander has demonstrated that the fetus, strable in the prevention of “morning 
in the early weeks of pregnancy, gains sickness” by high carbohydrate feedings 
most of its nutrition from the carbohy- immediately amenorrhea is reported. Simi- 
drates of the mother. Novak and Porges Iarly acetonuria may be prevented in the 
have demonstrated the tendency toward early months of gestation, 
ketonuria, a manifestation of defective While we are satisfied that this theory 

carbohydrate metabolism, in pregnant explains the occurrence of “morning sick- 

women. Titus and Vogt have proved the ness,” we are unable to account f or the 
role of glycogen deficiency, and Duncan transition into hyperemesis. Since Wil- 
and Harding have shown the value of high Hams’ monograph in 1906 hyperemesis has 
carbohydrate feeding. In the exhibition of been divided into three classes :( 1 ) neurotic, 

carbohydrates there rests an excellent (2) toxic, (3) reflex but we cannot subscribe 

clinical and therapeutic test of the value to this classification. We have never seen 
of the theory of inefficient carbohydrate reflex vomiting and no case in the present 
metabolism. series has fit the original description. While 

The starting point of the metabolic de- we are familiar with the reported toxic 
rangement is traceable to carbohydrate vomiting, it has not appeared in this series 
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and these 50 cases have been derived from 
24,000 obstetrical admissions. To all prac- 
tical purposes, toxic vomiting is a rarity 
and probably in individual experience is 
very rarely seen. 

With the neurotic classification of Wil- 
liams we are in sympathy yet 25 per cent 
of our cases cannot be so listed. We are 
convinced from exhaustive study of case 
histories that malingering plays a powerful 
role in a goodfy number of pernicious vom- 
itors. This statement requires elucidation. 

In the analysis of our histories in an 
attempt to seek the factors stimulating 
“morning sickness” we have had the 
assistance of one of the social service 
workers at The Harlem Hospital, who, 
for some time has been studying the eco- 
nomic and social background of many of 
the patients admitted to our service. From 
her we have learned that the terms “neu- 
rosis” and “hysteria” can never be made 
applicable to these patients as they are too 
burdened with responsibilities and the 
struggle for mere existence and subsistence. 
Unless one can conceive of a transient 
neurosis associated with pregnancy, or a 
hysteria originating concomitantly with 
early pregnancy, then these patients can 
never be regarded as neurotic pernicious 
vomitors. 

Not only in the economically depressed 
patient does pernicious vomiting occur 
independent of neurotic origin, although 
the economic angle is important. We have 
seen a suggestive increase in cases since 
1929. There are other factors which may 
stimulate emesis. The nulliparous woman 
bearing her first pregnancy may find many 
causes for pathomimesis, and tocophobia is 
of tremendous weight; the self-conscious 
patient oilers numerous reasons; one exam- 
ple being the young, unmarried woman or 
the elderly patient finding herself pregnant 
with grown children surrounding her is 
another type; or the woman, recently 
delivered, who finds herself pregnant while 
still fatigued and convalescent from the 
first labor. In these patients who are seek- 
ing deliverance from the trials of childbear- 
ing and who turn to any means of escape, 


there is no neurosis unless their very 
rational thinking is to be stamped as neu- 
rotic. Hyperemesis is beyond their reach 
yet by virtue of accentuation of “morning 


Table i 

CASES REQUIRING INTERRUPTION OF PREGNANCY 


Onset of Nau- 
sea. (Days from 
Date of Last 
Menses) 

Onset of 

1 Vomiting. 
(Days 
Following 
Onset of 
Nausea) 

Duration 
of Vomit- 
ing before 
Intracta- 
bility (in 
Days) 

Duration of 
Intractabil- 
ity before 
Hospitaliza- 
tion (in 
Days) 

39 

18 

! 

42 

4 

44* 

8* 

u* 1 

13* 

Coincident with amenor- 
rhoea 

75 

13 

39* i 

3* 

5* 

Admitted on 

* 

CO 

1 

1 

7* 

! 

39* 

day intrac- 
tability ap- 
peared. 

20* 

Coincident with i 
rhoea 

amenor- 

3 2 

18 

37 

6 

6 

9 

41 * 

8* 

21 * 

21 * 

48 i 

7 

20 i 

4 

46 

2 

7 

7 

33 

0 

2 

2 

39 

5 

21 

9 

34 

s 


13 

37 

0 

14 

1 1 

58 

6 

8 

6 

35 

8 

2 

9 

Average 36.7 

i 

6. 1 

20 . 1 

9.9 

I 


* Indicates fatality. 


sickness” these patients may carry them- 
selves to a point of starvation and inanition 
where the vomiting escapes them and they 
need no longer malinger. They ultimately 
attain to pernicious vomiting despite them- 
selves. In them we readily find the mech- 
anism of altering the primary metabolic 
disorder into hyperemesis. 

In the true neurotic patient the mecha- 
nism remains unknown, though there is 
no question but that there is present a 
great psychic element. Too many of these 
patients have been cured by suggestion, 
isolation and the like to doubt the psychic 
influence. 

We consider pernicious vomiting from 
two points of view: (1) the neurotic patient 
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in whom we have a history of personality 
defects or neurotic tendencies; and (2) the 
malingerer in whom self-induced starva- 

Taiile 11 

CASUS MANAGED CONSERVATIVELY 


unset 01 
Nausea, 
(Days, 
from Date 
of Last 
Menses) 

Onset of j 
Vomiting. 
(Days, Fol- 
lowing Onset 
of Nausea) 

1 

Duration of 
Vomiting 
before In- 
tractability 
(Days) 

Duration of 
Intractabil- 
ity before 
Hospitaliza- 
tion (Days) 

3^ 

0 

30 

7 

41 

8 

24 

10 

35 

37 

10 

10 

33 

18 

14 

0 

46 

10 

30 

10 

55 

7 

$7 

. , 

t8o 


19 

1 

55 

5 

4* 

7 

30 

8 

to 

10 

32 

4 

20 i 

21 

48 

17 

1 1 

I I 

39 

3 

18 

18 

35 

1 5 

12 

4 

53 

22 

49 

6 

41 

1 2 

4 

22 

38 

9 

16 

17 

38 

6 

1 

35 

33 

0 

55 | 

0 

41 

5 

1 1 

6 

38 

5 

28 

10 

38 

26 

10 

2 

33 

55 

2 

24 

4i 

0 

24 

5 

56 

12 

H 

7 

35 

4 

9 

0 

32 

5 

3 

2 

34 

6 

1 1 

10 

37 

8 

10 

4 

33 

9 

6 

6 

3 i 

8 

7 

10 

50 

12 

39 

12 

59 

5 

8 

1 1 

38 

4 

6 

4 

,67 

t fatality under conserva- 
tive management 

18 J 24 

I 

24 


tion has escaped influence and has pro- 
duced the picture of inanition and its 
accompanying emesis. 

Laboratory Studies. While in the man- 
agement of these cases the usual laboratory 
routines were followed we briefly consider 
them here. Urinalysis always revealed 
acetonuria and ketonuria. Further urinary 
studies were insignificant and non-pro- 


ductive. The blood chemistry findings 
duplicated previous work, moderately 
increased non-protein nitrogen and an 
occasional moderate decrease in blood 
chlorides, but we have never encountered 
the hypoglycemia, which Titus reports. 
We have never met with true acidosis, our 
findings agreeing with those of Dieckman 
and Crosscn. We have never checked Van 
Wyck’s findings, i.e., diminution in the 
serum protein and urobilinuria. 

The blood counts of these cases pre- 
sented a point of interest. Ordinarily there 
was a leucocytosis up to 12,000 white 
cells, with the increase chiefly in poly- 
morphonuclear cells. The red cell counts 
and hemoglobin estimations showed evi- 
dence of blood concentration. The average 
red cell count in the patient admitted to 
our service approximates 4,000,000 cells 
with the average hemoglobin rarely above 
80 per cent. From the following chart (11) 
it will be noted that in hyperemesis there 
is a tendencj* toward high red cell counts 
and high hemoglobin estimations. This 
blood concentration is common in condi- 
tions where there is a large and persistent 
fluid loss and is found in hyperemesis 
whether its origin is due to neurosis or 
malingering. 

Clinical Considerations. History. The 
accompanying tables indicate the manner 
in which we have sought to check on the 
relationship of intractable vomiting to 
duration. The cases are divided into two 
groups: those ultimately requiring inter- 
ruption of pregnancy and those cured by 
conservative therapy. It will be seen that 
there is no existing relationship between 
the duration of vomiting and the ultimate 
occurrence of intractability. Several not- 
able facts are derived from these tables 
which must be mentioned. Of this group 
of 50 cases, only 4 sought medical assist- 
ance in early troublesome vomiting and, of 
these, none was successfully controlled. 
These patients were treated at home and 
the most potent therapeutic agents em- 
ployed were corpus Iuteum and sedatives. 
Forty-six patients sought no treatment 
until vomiting became intractable and in 
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this group were several whose vomiting 
persisted three weeks and longer before 
hospitalization was effected. Study of the 

No. Cases 


Clinical Considerations. Physical Find- 
ings. Considering, for the sake of brevity, 
the group of 50 cases as a whole, certain 



The majority of cases are above So per cent. 


Chart ii. 


tables will indicate that there exists no 
relationship between the duration of in- 


Table hi 

RESPONSE TO THERAPY IN CASES REQUIRING 
INTERRUPTION OF PREGNANCY 


Pulse 

Blood Pressure 

Diuresis 

Ketosis 

(Urinary 

Acetone) 

Before 

Therapy 

After 

Therapy 

Before 

Therapy 

After 

Therapy 

140 

140 

110/65 

94/68 

None 

Negative 

120* 

140 

1 10/90 

30/0 

None 

Positive 

100 

1 io 

114/90 

94/64 

None 

Positive 

120* 

120 

I 22/So 

84/40 

None 

Negative 

120* 

130 

94/6$ 

84/60 

None 

Positive 

100 

no 

96/52 

90/64 

None 

: Positive 

126 

13S 

100/So 

90/68 

None 

■ Positive 

124* 

134 

90/48 

80/0 

None 

Positive 

J34 

132 

9-/80 

94/66 

None 

Negative 

I 22 

120 

100/60 1 

90/78 

None 

Negative 

1 iS 

11S 

100/54 

92/50 

None 

Positive 

140 

140 

86/48 

88/48 

None 

Negative 

HO 

x 20 

100/90 

94/66 

None 

Positive 

80 

100 

1 io/6o 

I 28/70 

None 

Positive 

104 

130 

106/70 

106/-0 

None 

Positive 

1 20 

160 

90/60 

88/46 

None 

Negative 


* Indicates fatality. 


tractability and fatal termination or be- 
tween the duration of intractability and 
interruption of pregnancy. 

The chief point is, that despite all the 
tremendous accentuation and publicity 
given to the advantages and desirability 
of prenatal care, in the vomiting of preg- 
nancy, patients commonly avoid seeking 
assistance. We find, too, that in the rare 
exception that seeks advice, results are 
unsatisfactory. 


findings on admission are of importance. 
In 49 the diagnosis of acetonuria was pre- 
dicted from the odor of the breath. Every 
case, regardless of etiological classification, 
demonstrated dehydration by dryness of 
the tongue and mucosa. One patient was 
comatose on admission, one in acute mania 
and the rest were alert. Jaundice was 
present on admission in 7 cases, 2 of which 
terminated fatally. We have never seen 
jaundice develop in the course of hospital- 
ization. Eleven patients vomited frank 
blood and in this group 3 fatalities oc- 
curred; one exhibited coffee-ground vomi- 
tus. Examination of the retina on admission 
or shortly thereafter revealed the presence 
of petechial hemorrhage in 5 cases. Four of 
the fatalities in the series were in this 
group. 

In this group of cases the study of the 
occurrence of weight loss or emaciation has 
been of great interest. All these estimations 
have been approximate as we have had no 
means of an adequate check on the normal 
weight or the weight before pregnancy and 
the onset of disease. The graph (Chart in) 
indicates that there is a relationship be- 
tween weight loss and ultimate case man- 
agement. In 16 cases requiring interruption 
of pregnancy for cure of vomiting, the 
average’ weight loss was 13.6 pounds while 
m cases responding to conservative therapy 
the average weight loss was four pounds. 
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Only in 8 cases in a group of 34 treated sue- case therapeutic measures were unsuccess- 
cessfully by conservative methods was the ful. Despite the teachings and findings of 
weight loss stated or evident. In addition numerous investigators, practitioners con- 



Chart lit. Approximate weight loss in hyperemesis at time of admission. 


Pounds 

Average weight loss in interrupted cases 13.6 

Average weight loss in cases responding to conservative therapy 4 


to the story of the patient relevant to 
emaciation the patients were weighed on 
admission and during their hospital stay 
and clinical evidence of emaciation was 
sought. 

We are forced, by the findings in this 
group, to the conclusion that weight loss 
is a definite sign of loss of reserve and that 
where there is advanced emaciation or 
evident large weight loss, conservative 
therapy will probably fail of its desired 
result. 

Therapy. It has been stated in the fore- 
going that but 4 cases of this group sought 
treatment for vomiting and that in each 


tinue to treat pernicious vomiting in the 
patients’ homes. It cannot be emphasized 
too strongly that the first step in the 
successful management of any vomiting 
of pregnancy beyond the simple “morning 
sickness” is isolation. Early hospitalization 
will reduce the incidence of pernicious 
vomiting to an easily disregarded figure. 

Every case admitted to our service had 
reached intractability. Tables hi and iv, 
covering the duration of vomiting, indicate 
this. Because we feared radical manage- 
ment and because we have seen miraculous 
results under psychotherapy we have 
turned from the dictum of Kosmak 
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and routinized the first forty-eight 
hours of management in these cases as 
follows : 

1. On admission elicit history and make 
a complete physical examination, including 
vaginal. 

2. Obtain a catheterized specimen of 
urine and whole blood and blood serum 
for laboratory and chemical examinations. 

3. Isolate the patient and every six hours 
administer 1000 c.c. of 5 per cent glucose 
intravenously, coi'ermg oil the glucose with 
requisite insulin. 


Table iv 

RESPONSE TO THERAPY IN CASES RESPONDING TO 
CONSERVATIVE MANAGEMENT 


Pulse | 

Blood Pressure 

Diuresis 

Ketosis 

Before j 

Therapy 

1 

After \ 
Therapy 

Before ! 
Therapy j 

After 

Therapy 

within 

Hours 

(Urinary* 

Acetone) 

So 

So 

125/So 

1 14/90 

=4 

Negative 

130 

QO 

1 i6/So 

10S/76 

24 

Negative 

1 10 

S6 

1 44 /So 

122/So 

40 

Negative 

ICO 

70 

100/60 

1 10/S0 

24 

Negative 

00 

90 

06/60 

10S/S4 

24 

Negative 

1 10 

00 

104/00 

110/90 

24 

Negative 

00 

So 

10S/S4 

1 20/S6 

1$ 

Negative 

1*4 

6S 

Q2/S6 

i 10/70 

24 

Negative 

106 

S6 

9S/70 

120/S6 

36 

Negative 

M4 

So 

94/50 

*14/74 

30 

Negative 

oS 

1 6S 

ioo/S6 

120/S4 

| 4S 

Negative 

122 

90 

96/80 

116/92 

36 

Negative 

12S 

So 

9S/4S 

1 2S/90 

30 

Negative 

124 

100 

8S/64 

94/70 

40 

Negative 

11S 

S6 

1 90/56 

1 10/S4 

36 

Negative 

I io 

90 

! 9S/S6 ! 

11 S/64 ! 

36 

Negative 

112 

; SS 

[ 90/66 ! 

106/74 

4S 

Negative 

10S 

1 

| 92/60 

114/6S 

24 

Negative 

1 to 

t 00 1 

1 00/50 ! 

io6/?S ; 

as 1 

Negative 

100 

' 94 

’ 102/70 

i 10/S0 

24 

Negative 

oS 

S2 

1 86/so 

120/90 

4S 

Negative 

140 

So 

90/60 

120/96 

4S 

Negative 

120 

j So 

100/90 

134/SS 

24 

Negative 

lOO 

i 06 

106/S6 

ioS/S6 

36 

Negative 

So 

| 70 

1 1 8/ 70 

1 1 S/70 

36 

Negative 

96 

-4 

100/S0 

120/S0 

36 

Negative 

10S 

-2 

94/86 

5 110/7$ 

4S 

Negative 

SS 

“O 

1 10/74 

j 114/92 

36 

Negative 

00 

S4 

! 130/-4 

! 12 s/90 

48 

Negative 

1 io 

) "4 

j 120/So 

* 126/So 

36 

Negative 

*30 

. S4 

j 116/64 

; 12S/06 

j 30 

Negative 

100 

* So 

j 100/66 

; 11S/7S 

24 

Negative 

oS 

! So 

i 100/S2 

t 132/ss 

1 36 
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4. Administer per rectum 3 grams of 
sodium and potassium bromide and 1 gram 
of chloral hydrate in 100 c.c. of distilled 
water. 

5. Never remove infusion apparatus 
from the room. 


6. Permit no visitors. 

7. Permit nothing by mouth, this in- 
cludes mouth wash. All mouth hygiene is 
to be performed by the nurse. 

In every case this routine of therapy is 
followed for forty-eight hours. There is 
no indication for interruption of pregnancy 
upon admission. Such procedure is open 
to criticism and in the face of experience 
is unnecessarily radical. Many patients 
under the outlined routine quickly improve. 
The fact that when improvement is to 
occur it manifests itself within forty-eight 
hours is notable, but if at the end of such 
a period of rigorous adherence to the plan, 
there is no evidence of improvement, 
pregnancy should be interrupted. To delay 
interruption if there is failure of improve- 
ment is to risk the life of the mother. 

Three signs of improvement have been 
found, totally disregarding the symptom- 
atic picture. (1) The chief sign of control 
is diuresis, (2) the pulse rate and (3) the 
blood pressure. We find Pinard’s dictum to 
be untenable but the rate of pulse and the 
estimation of the blood pressure under 
therapy are of great importance. In the 
improving patient there is always a drop 
in pulse rate and a rise in blood pressure; 
antithetical findings occur where there is 
no improvement. The tables clearly indi- 
cate these facts, and further and more 
significant, it is to be noted that all these 
signs make their appearance within forty- 
eight hours of the onset of therap}'. Another 
sign of importance which we have not 
tabulated is hunger. This subjective mani- 
festation makes an early appearance with 
favorable response and we attach con- 
siderable importance to it. 

Previous to the routine usage of insulin 
considerable weight was placed upon the 
disappearance of urinary acetone bodies 
under therapy. The use of insulin deprives 
us of this sign of advance yet, in contradis- 
tinction to Dieckman and Crossen, Harding 
and VanWyck, Campbell and Macleod] 
we concur with Thalhimer that relief and 
improvement are obtained more quickly 
with the routine administration of insulin. 
We feel that the sacrifice of the sign of 
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improvement is a fair exchange for the 
evident clinical advantage gained. 

These conclusions have been drawn from 
a study of the response to therapy in this 
series of cases: 

1. Response to therapy, if it is to occur, 
appears within forty-eight hours. 

2. The chief indications of response are 
diuresis, slowing of the pulse and elevation 
of the blood pressure. The improving 
patient complains of hunger. 

3. The clearing of urinary ketone bodies 
is not to be relied upon if insulin is em- 
ployed in treatment. 

4. When diuresis does not appear within 
forty-eight hours, the pulse rate increases 
and the blood pressure falls. 

5. When these signs do not appear within 
forty-eight hours the immediate inter- 
ruption of pregnancy is indicated. 

INTERRUPTION OF PREGNANCY 

When conservatism has failed, interrup- 
tion of gestation carries a possibility of 
cure and when properly timed the results 
are invariably satisfactory. It must be 
recalled, however, that this disease has 
gained a firm foothold and that happy 
end results cannot always be expected. In 
this series of cases there were 5 deaths, a 
mortality of 10 per cent which should 
warn against prolonged delay of radical 
procedures. 

The choice of procedure and anesthesia 
are important. The condition of the patient 
generally militates against any procedure 
which carries with it trauma or prolonged 
subjection to anesthesia. The method of 
emptying the uterus usually is related to 
the period of gestation; at eight weeks the 
curet is preferred, and between eight and 
fourteen weeks the placental forceps, in 
gestations beyond fourteen weeks vaginal 
hysterotomy is the method of choice. 
Regardless of the method of determining 
the procedure, it is sufficient merely to 
disturb the gestation with the least trauma 
and greatest speed. In the seriously ill 
patient the cervix is dilated and the curet 
is used until placental tissue is carried from 
the uterus or the membranes are ruptured. 


A strip of iodoform packing gauze is left 
in the fundus and supplemented by snug, 
vaginal packing will accomplish the com- 
pletion of the abortion. It is illogical and 
unsurgical to submit these patients to 
hysterotomy or fundectomy. In this series 
13 pregnancies were interrupted by dilata- 
tion and curettage; 2 were managed by 
the insertion of a bougie and fundectomy 
was performed once but this last patient 
had an exceedingly stormy postoperative 
course. 

We have made it almost routine to trans- 
fuse these patients shortly before or during 
the operative procedure as their condition 
is so poor that their resistance to infection 
is practically nil and we do not permit them 
to undergo blood loss of any volume. 

Careful choice of anesthesia is important. 
Since there must be no added burden, it is 
better that ether, chloroform and ethylene 
are avoided. Intravenous anesthetics, de- 
pending as they do upon normal hepatic 
function for their margins of safety, should 
not be used. The anesthetics of choice are 
spinal and nitrous oxide gas and oxygen. 
We used the latter 14 times and spinal in 
the remaining 2 cases. 

Supplemental Therapy. To consider the 
battle won when the uterus is emptied or 
with improvement at the end of forty-eight 
hours of conservatism is to invite disaster. 
Fluids must be forced parenterally for at 
least seventy-two hours and preferably 
for ninety-six hours. When hunger has re- 
placed nausea and vomiting as the chief 
complaint, feeding may be begun, but 
cautiously and gradually and should not 
be started with liquids. We begin feedings 
with teaspoonful rations of thick, dry 
cereals and never with more than one such 
dose per hour, later adding a banana mash 
in a similar dosage. The combination of 
thick cereal and bananas is continued for 
twenty-four hours before small amounts of 
fluid are added. These should never be 
cold nor should fruit juices or milk be used, 
warm water or tea being better tolerated. 
At the end of seventy-two hours of this 
regime a minimal light diet may be insti- 
tuted and the normal diet gradually re- 
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stored over a period of ten days. Particu- 
larly in the conservatively successful case 
must this be followed, since relapses are 
prone to occur. This has happened twice 
in this series. 

Necropsy Findings. Necropsy was ob- 
tained in only one of the 5 deaths in the 
series. The pathologist’s report was of no 
great moment, the findings presented were 
characteristic of dehydration and starva- 
tion. The central necrosis in the hepatic 
lobules was not in evidence. 

Significant Findings. This analysis 
proved a disappointment from the point 
of view of discovering clinical signs of 
infallible nature. We feel safe, however, in 
suggesting certain facts; in the presence of 
marked emaciation it may be the wiser 
procedure to proceed to interrupt the 
pregnancy without any trial at con- 
servatism; hemorrhagic retinitis is a grave 
sign and there should be no dalliance with 
such cases. Where conservative treatment 
is instituted it should be allowed forty- 
eight hours to produce perceptible 
improvement. 

CONCLUSIONS 

A series of 50 cases of hyperemesis 
gravidarum is presented and analyzed. 

The mortality for the series is 10 
per cent, but the rarity of the disease 
is no justification for the mortality it 
carries. 

Prenatal care has not yet reached to the 
earliest months of pregnancy and in conse- 
quence a controllable situation is escaping 
notice and is developing into a grave 
obstetric entity. 

The patient must be educated to the 
fact that vomiting is dangerous and con- 
trollable and the practitioner must be 
urged to treat his cases in hospitals. 

Radicalism immediately upon hospitali- 
zation is not justifiable but delay in 
interrupting the pregnancy should not be 


postponed beyond forty-eight hours of 
rigorous conservative therapy. 

Pulse rate, blood pressure and diuresis 
are the best indicators of the eflect of 
therapy. To disregard the warnings of the 
pulse rate and the blood pressure is only 
an invitation to disaster. 

There is no absolute clinical guidepost to 
interruption of gestation. 

Isolation and fluids are the chief agents 
in therapy. 

The hospitalized patient is at the stage 
of intractability, best indicated by emacia- 
tion and by the concentration of the blood 
evident in red cell determinations and 
hemoglobin estimations. 

The old classification of hyperemesis is 
no longer tenable and notice must be taken 
of the malingerer in whom there occurs 
an escape of pathology from voluntary 
control. 

We must express an infinite gratitude to Miss 
H. Hotchkiss of the Social Service Department 
of The Harlem Hospital for her studies of the 
economic and social status of many of the 
cases here reported and for her fresh point of 
view on the role of neuroses in these women. 
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HELPFUL DRUG IN TREATMENT OF TUBERCULOSIS 
OF URINARY BLADDER 

John T. Bate, m.d., f.a.c.s. 

LOUISVILLE, KY. 

C OPEMAN published an article in the was not only irritating to tissue but also 
British Medical Journal on the use destructive when injected subcutaneously, 
of fluorescein activated by x-ray leading to slough and death. Accordingly 
therapy, in cases of cancer. From this we tried various fluorescein derivatives, 
suggestion Gouldesborough 1 was led to determining that sodium fluorescein by 
instill two ounces of 5 per cent fluorescein mouth seemed non-toxic when given to 
into the tuberculous bladder of a patient guinea-pigs in large doses over a long 
and then use x-ray therapy. Walker 2 time. 

followed his technique in one case with A twelve year old white female, whose 
some improvement of his patient. father died of pulmonary tuberculosis and 

Having under our care a single, white whose right kidney had been removed for 
woman of forty-four years of age, who had tuberculosis, continued to have severe 
the distressing bladder symptoms of fre- bladder symptoms, voiding every fifteen 
quency, nocturia and pain, with tubercle minutes during the day and so frequently 
bacilli coming from both kidneys as proved at night that she obtained little rest, 
by repeated positive guinea-pig tests, but and even wet the bed repeatedly every 
only slightly abnormal pyelographic and night between trips to the toilet. Trial 
functional findings, we explained the ex- of the alkaline fluorescein solution was 
perimental nature of the treatment and made. As roentgen therapy could not be 
she requested that it be instituted. used because of the destructive effect 

A 5 per cent solution was made by on the ovaries, we were delighted to hear 
dissolving the acid fluorescein in water that she considered herself benefited after 
made alkaline by means of sodium bi- each treatment. The instillations were 
carbonate. Two ounces were instilled into painful, even when used following an 
the bladder and roentgen ray therapy instillation of a mucous membrane anes- 
given. Although the incipient menopause thetic agent, so we were led to try sodium 
was hurried to completion, she reported fluorescein by mouth, 
more relief than from any of the myriad As this chemical was not available from 
of other treatments tried. apothecaries, it was obtained in bulk and 

Subsequently two ounces of the alkaline two grain capsules filled. Starting cau- 
fluorescein solution was instilled into blad- tiously the dose was gradually increased 
der and left for half an hour but no until the older woman took eight capsules 
roentgen ray therapy was used. Following daily and the girl six. Both reported 
this she reported nocturia once, and less great relief which became progressively 
pain and frequency during the day. more complete with the passing of time. 
Accordingly we were led to wonder whether The urine was definitely fluorescent, the 
or not the benefit was largely or possibly intensity varying with the quantity of 
entirely due to the medication rather than drug taken by mouth, 
to the roentgen rays acting in conjunction The girl showed no deleterious symptoms 
with the fluorescent chemical. at any time, though she was not very 

Experimentation with guinea-pigs faithful in taking medicine. After about 
showed that the acid fluorescein put nine months of treatment she said that 
into solution with sodium bicarbonate, she did not have any nocturia and did not 

500 
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-wet the bed. Cystoscopy eight months 
after the treatment had been started 
showed great improvement in the bladder, 
though the bas fond portion was still 
definitely involved. Urine of the apparently 
normal kidney and from the bladder was 
injected into guinea-pigs at this time. The 
pigs did not develop tuberculosis. 

Cystoscopic examination of the woman 
performed eighteen months after treatment 
by instillation was started and ten months 
after treatment by mouth was started, 
showed a greatly improved bladder. The 
mucous membrane was nearly of normal 
color, did not bleed and was not unduly 
irritable. The left ureteral orifice appeared 
normal, the right orifice was slightly 
reddened. Urine from each kidney was 
clear and negative for tubercle bacilli, 
though a few pus cells were present. The 
right pelvis was slightly dilated with slight 
irregularity of one lower minor calyx and 
the left still showed a minor calyx at the 
upper pole which suggested irregularity. 
If there was any change, this minor calyx 
appeared more normal. If it represented 
a diseased area, it certainly had not 
progressed. 

At this time, i.e., eighteen months after 
starting fluorescein therapy, she does not 
seem to be as completely relieved of the 
frequency as she was for the first year, 
though the bladder appears more normal 
than it ever has before.* 

A guinea-pig was injected with her urine 
at the start of the treatment. After three 
weeks it showed definitely tubercular in- 
duration in the mammary region. Treat- 
ment of the pig with sodium fluorescein was 
instituted, approximately eight grains being 
given by mouth daily. This pig was 

* Twenty-two months after fluorescein treatment 
was started, the woman who had bilateral renal tubercu- 
losis developed more severe bladder discomfort, Pyclo- 
grams showed that the right kidney had become 
definitely tuberculous, while the left kidney seemed 
normal. The guinea-pig inoculated with urine from 
the left kidney was now negative though it had pre- 
viously been positive repeatedly. The right kidney was 
removed. The patient is now practicallv well. Post- 
operativcly she had a great deal of bladder pain, 
frequency and dysuria. Fluorescein instillations fol- 
lowed by a small dose of radiation, benefitted this 
greatly. 


pregnant and later gave birth to four 
young, two of which were dead and two 
feeble. Although caseation occurred in the 
mammary region, no ulcer developed, 
though some pus may have been discharged 
at some unknown time. The pig improved 
in weight and appearance. Six months after 
infection, it was apparently in fairly good 
health except for the large nodular area 
in the left mammary region. After seven 
months it again began to lose weight and 
died within two weeks of generalized 
tuberculosis. 

A pig of similar size was injected with 
the woman’s urine after she had been under 
this treatment for one month. Four weeks 
later it developed a nodule which pro- 
gressed more slowly than that of the first 
pig. It failed progressively and died four 
months after injection, from generalized 
tuberculosis. 

A pig was injected with the urine of 
the girl. This pig developed a nodule in the 
mammary region 1 cm. in diameter. The 
pig was given fluorescein. The nodule did 
not enlarge and the pig remained in fairly 
good health until seven months had passed 
when it died suddenly. Autopsy was not 
done because of failure to obtain message 
of pig’s demise. 

Two small pigs were injected with a 
known virulent tubercle bacillus (h 63 
Saranac virulent human type), which had 
been innoculated into normal saline con- 
taining about the same amount of fluores- 
cein as the urine of a patient receiving 
about ten grains daily of sodium fluores- 
cein. This was estimated grossly by match- 
ing the colors. In the first case the germs 
were exposed to the fluorescein for twenty- 
four hours; in the second fort\’-eight hours. 

A third large healthy pig was injected 
with the germs after exposure to the fluores- 
cein for seven days. 

The first two pigs died after the lapse 
of three and one-half months, one having 
been treated with sodium fluorescein and 
one not having been treated. The treated 
pig died two days before the untreated 
one. Both had generalized tuberculosis, 
proved at autopsy. The third pig developed 
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a small nodule about 7 mm. in diameter, 
after a month. This slowly disappeared and 
the pig remained in excellent health. 

Recently, after nearly seven months this 
pig has developed an enlarged lymph gland 
on the side of infection. It does not have 
the consistency of a tuberculous node, 
and the pig is in good health. 

Another large pig has been carried as a 
control, being given sodium fluorescein 
in large doses (10 to 20 grains daily by 
mouth) for eighteen months. It has re- 
mained in apparently perfect health. The 
medication is being continued in order 
to determine whether or not it will show 
any evidence of injury from long continued 
daily administration of sodium fluorescein. 

A fourth pig was injected with 2 c.c. 
of the w omans urine after she had been 
treated with fluorescein for six months. 
A small induration developed in the 
muscles of the abdominal wall three weeks 
later. This diminished in size slowly until 
it disappeared. 

From the foregoing observations, it 
seems clear that sodium fluorescein when 
taken orally, gives some symptomatic 
relief to sufferers from tuberculosis of 
the bladder secondary to infection of 
the kidney. When an alkaline solution 
of fluorescein is used as an instillation in 
the tuberculous bladder, it gives S3 r mp- 
tomatic benefit. It seems possible sodium 
fluorescein has some slight bacteriostatic 
effect on the tubercle bacillus, though 
this is not enough to warrant much hope. 
This is supported by?- the clinical improve- 
ment of the 2 patients, which consisted of 
gains in weight in both, subsidence of 
afternoon temperature in one and the 
healing of a sinus in one; also by the fact 
that the pigs which were infected with 
urine from these patients and then treated 
with sodium fluorescein survived a longer 
time in apparent fair health than the 
untreated control. Of the 3 pigs injected 
with a known virulent human strain, the 
2 pigs which were treated died without 
showing much capacity to localize the in- 
fection. The third, in which the organisms 


which were exposed to sodium fluorescein 
solution for seven days were injected, was 
untreated yet has survived apparently 
having healed an initial infection. 

Benefit appears so promptly after com- 
mencing medication, that we are led to 
believe the fluorescein exerts a soothing 
action on the mucous membrane and 
possibly an antispasmodic on the sym- 
pathetic nervous system. 

We realize that our inadequate facilities 
prevented the use of a large enough number 
of carefully controlled animals and patients 
to make this conclusive, but we do feel 
that the findings are interesting, suggestive 
and very helpful. 


HISTORY AND PHARMACOLOGY 

Fluorescein was first prepared by Baeyer 
in 1887 b} r fusing a mixture of phtalic 
anhydride and resorcinol. He gave the 
formula C20H12O5 + H 2 0 to the yellow 
product precipitated from alkaline solution 
by acids, while to the dark red powder 
crystallized from ethanol he gave the 
formula C20H12O5. 



i. Fluorescein (oquinoid). 


AAA /0 


C 


C 6 H 4 COOH 


2 . Fluorescein 
(p-qumoid). 


Investigations show that fluorescein 
exists in two forms, red and yellow, 
thej'- being isomeric and having formula 
C20H12O5. The yellow form is obtained 
by precipitating an alkaline solution of 
fluorescein with acetic acid at room tem- 
perature. The red form is obtained by 
precipitating a boiling, alkaline solution 
of fluorescein with acetic, formic or hydro- 
chloric acid. It is believed that the yellow 
form of fluorescein, despite its color, Has 
a lactoid structure (hi) and that the red 
form has the P-quinoid structure (11) ■ 
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3. Yellow Fluorescein 
(Lactoid). 
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5. Dibromo Fluorescein. 


Fluorescein (resorcinolphthalein, dioxy- 
fluorane, diresorcinolphthalein) is a red, 
crystalline powder, soluble in alkaline 
solution, at which time it is red b}' trans- 
mitted light. In weaker dilutions it has a 
bright green fluorescence. It is soluble 
in boiling dilute acids, alcohol, hot glacial 
acetic acid; it is insoluble in water, benzene, 
chloroform and ether. It is decomposed 
by heat above ago degrees without melting. 
Employing a solution made from grain 
~Yi fluorescein, 'grain 1 5 sodium bicarbonate 
and one fluid ounce of water, it is used to 
aid in the detection of foreign bodies 
imbedded in the cornea, the diagnosis of 
corneal lesions and impervious strictures of 
the nasal duct. It is also used as an indicator 
and as a test for renal function, to deter- 
mine actual death, and also, in the same 
ways as fluorescein. 


LITERATURE 

Strauss reported an investigation with 
sodium fluorescein used to estimate kidney 
function. Durand and Hugenin found that 
it still exhibited fluorescence when diluted 
1:2,000,000. Ehrlich 6 introduced it into 
physiology in 1S82, while studying the 
aqueous humor in animals. Hamburger 7 


has reported that its amount in the 
aqueous humor of man is changed by 
the presence or absence of inflammation 
in the ciliary body. He gave doses of six 
to eight grams to adults and found no 
harmful after-effects, even when the dose 
was increased to fifteen grams. The onI} r 
effect is a more or less yellowish coloring 
of the skin, which, with smaller doses 
disappears within eleven or twelve hours. 
In the larger doses the coloring disappears 
after twenty-four hours. The saliva and 
tears were colored green. The color of 
the urine was retained longer than that 
of the skin. 

Strauss 5 gave fluorescein to 30 patients 
for kidney function tests. The fluorescence 
is equally visible in alkaline and acid reac- 
tions. No untoward accessory effects were 
seen. In patients with kidney disease, 
elimination was late in appearing and 
continued more or less past a forty hour 
period. 

Hamburger 7 found subcutaneous injec- 
tions painful. Guinea-pigs will tolerate a 
subcutaneous injection of sodium fluores- 
cein in dilution but a dose of one gram 
causes a slight polyuria. One gram is a 
large dose for children. 

In a case of carcinomatous peritonitis, a 
diffusion of the dye in the ascitic fluid was 
shown. It has also occurred in the ascitic 
fluid of dogs who have artificial nephritis. 

In studies on the sources of the aqueous 
humor of the eye, Ehrlich s used ammonium 
fluorescein. When injected subcutaneously 
in concentrated doses it caused pain. The 
beautiful fluorescence enabled him to 
see the anterior chamber of the eye fill 
with aqueous humor in five to six minutes 
after the drug was administered to rabbits. 
He showed that a minute amount will 
cause fluorescence in the blood. He found 
no toxic or untoward effects in experi- 
ments with animals, although huge doses 
were used. It seemed probable that as 
Krosta suggested, in spite of the drug’s 
apparent physiologic indifference, it had a 
slight definite mydriatic effect. 
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The possible mydriatic effect raises the 
question ns to whether or not part of the 
beneficial effect we have noted in the 
bladder may be due to lessening spasm. 
We believe the effect is more profound than 
this and depends on the tendency of the 
fluorescein to localize in injured or diseased 
tissue and there exert an inhibitory effect 
on lower forms of life such as the tubercle 
bacilli. 

In taking venous blood for chemistry, 
it was interesting to note that it was 
fluorescent enough to interfere with the 
mercury combining method of doing blood 
urea by the Hench and Aldrich method. 

Raffo and Calcagno 9 found that while 
chlorine and iodine substitution products 
of fluorescein were hemolytic, the fluores- 
cein itself was not and bromine products 
only slightly. 

Tappeier and Raab 10 (1903) have found 
that fluorescent substances are very de- 
structive to all forms of life, and also to 
ferments and toxins; but that the effects 
appear only in the presence of the specific 
light rays which induce the fluorescence. 
Toxins are very susceptible to fluorescence 
(Noguchi, 11 1906). 

The use of ultra-violet irradiation as an 
adjunct therapy may be of some benefit, 
but it is not necessary in order to obtain 
the symptomatic result. 


CONCLUSION 

Sodium fluorescein taken by mouth gives 
some symptomatic benefit to patients suf- 
fering from tuberculosis of the bladder 
secondary to tuberculosis elsewhere. It 
seems possible that it has some slight 
bacteriostatic effect on the tubercle 
bacillus. 

I want to thank Dr. Leroy W. Gardner of 
the Saranac Laboratory for supplying me with 
the cultures of tubercle bacilli. 
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FACTORS OF IMPORTANCE IN REDUCING . 

MORBIDITY AND MORTALITY FOLLOWING OPERATIONS 

ON BILIARY TRACT* 

Calvin M. Smyth, Jr., m.d., f.a.c.s. and James B. Mason, m.d., f.a.c.s. 

PHILADELPHIA 


A TREMENDOUS literature dealing 
with cholecystic disease in all its 
phases has developed during recent 
years, with many valuable and specific 
contributions being made by Judd, Mann, 
Graham and others. However, reports 
treating of methods and points of tech- 
nique which are employed or developed 
in various clinics would seem to be ol 
sufficient importance to warrant inclusion 
in the literature of gall-bladder disease. 

A perplexing problem and one which 
always calls for nicety of judgment is the 
management of acute cholecystitis. Those 
surgeons who advocate immediate oper- 
ation cite among the hazards of delay, 
complications such as perforation, perito- 
nitis, extension of infection to the ducts 
and pancreas, pulmonary involvement and 
the overburdening of a damaged heart 
by toxemia. These are obviously manifes- 
tations of infection and their incidence is 
claimed to be reduced through immediate 
operation. Opposed to the practice of 
immediate surgical intervention are those 
surgeons who, from a wide experience, 
believe that the gall bladder rarely perfo- 
rates into the general peritoneal cavity and 
that the ability of the gall bladder to 
overcome and localize infection has been 
underrated. Positive cultures have been 
obtained in approximately 75 per cent 
of our cases of subacute and chronic 
cholecystitis since we adopted the pro- 
cedure of placing a piece of gall-bladder 
wall in a culture tube of glucose brain broth 
at the operating table (technique of 
Eiman 1 ). Judd, Nickel and Wellbrock 2 

1 Eiman, John. Personal Communication. 

-Judd, E. S., Nickel, A. C. and Wellbrock, W. 
L. A. The association of the liver in disease of the biliary 


have previously reported similar results. 
It has long been known that a gall bladder 
once infected remains so. An exception to 
this rule is the acute catarrhal gall bladder 
in which the submucosa has not been 
invaded. 

If it were possible to get the average 
case of acute cholecystitis to the surgeon 
as promptly as, for example, the average 
case of acute appendicitis, the situation 
might be different, but very few surgeons 
actually see many early acute gall bladders. 
The practitioner does not send these cases 
to the surgeon at once, but treats them 
medically for several days. This may be 
our fault. At the Methodist Episcopal 
Hospital which cares for a large Italian 
population, gall-bladder disease is very 
common. Most of the cases seen have been 
ill for three or four days. Operation under- 
taken at this time certainly can not be 
termed “immediate” and it is questionable 
as to whether or not it can even be termed 
“early.” 

The complications which in our experi- 
ence are most apt to occur following oper- 
ation for acute cholecj'stitis and against 
which it is the surgeon’s duty to fortify 
his patient, are failure of hepatic, renal 
and cardiac functions and hemorrhage; 
not perforation, peritonitis and their se- 
quels. Adequate protection against these 
requires time, in some a shorter period 
than others. The question is not, “Can 
we get away with immediate operation?” 
but should we try to do so if b} r so doing 
we deprive the patient of the "maximum 
protection to which he is entitled. 

tract. Collected papers of the Mayo Clinic and the 
Maj-o Foundation. Phiia., W. B. Saunders Co., ioao 
pp. 84-90. 


* From the Department of Surgery, Methodist Episcopal Hospital, Philadelphia, Pa. 
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Almost every surgeon of experience is 
able to point to brilliant results in cases 
where, on a diagnosis of some other acute 
abdominal condition, he has operated at 
once only to encounter an unsuspected 
acute gall bladder. It is true that these 
experiences make us pause and think, and 
doubtless it is this which has been respon- 
sible for the conversion of many surgeons 
to the practice of early attack. However, 
in many hospitals the majority of acute 
abdominal emergencies are operated upon 
by junior members of the surgical depart- 
ment. If we come to regard acute chole- 
cystitis in the same category as acute 
appendicitis, strangulated hernia and other 
forms of acute intestinal obstruction, etc. 
the mortality is apt to be appalling. 

It has been our practice to treat these 
patients with acute cholecystitis by plac- 
ing them in the semi-Fowler position, 
washing out the stomach if vomiting is a 
prominent feature, withholding everything 
by mouth except small amounts of hot 
liquids, glucose by vein (1000 c.c. of 10 per 
cent per diem) and normal salt solution 
by hypodermoclysis. A small enema is 
usually given on admission and morphine 
is used rather liberally. If, under this 
plan, the patient shows continued improve- 
ment as to pain, fever, etc., he is allowed 
to go on improving and operation is 
deferred until fever has been absent for 
about a week, when cholecystectomy is 
done as the operation of choice. One reason 
for waiting in these cases is that chole- 
cystectomy can be safely undertaken in 
patients who, operated upon during the 
height of their sjunptoms, could stand 
only cholecystostomy which is at best an 
unsatisfactory procedure, only to be done 
when the more formidable operation is 
unsafe. It is a compromise between ade- 
quate surgery and temporization. In the 
gall bladder that has become partially 
gangrenous and in which cholecystostomy 
obviously will not answer, Jopson prac- 
ticed, what he termed subtotal cholecys- 
tectomy, with great success. The fundus 
of the gall bladder was amputated as far 


down as possible without extensive manip- 
ulation and a small tube sutured into the 
stump. This operation is not as shocking 
as complete removal of the gall bladder 
but is infinite^ superior to simple drainage. 

We do not infer by the foregoing state- 
ments that we never resort to immediate 
operation in acute gall-bladder disease. If 
seen at the onset and if there is no obvious 
contraindication, or if the case seen later 
does not show improvement under the 
waiting plan, particularly with increasing 
pain and tenderness, operation is done at 
once. In these patients our results from 
the point of mortality and morbidity have 
been gratifying. 

The surgeon must have adequate and 
responsible advice from the internist on 
many phases of cholecystic disease. The 
diagnosis, presence of complicating lesions 
of the heart, lungs, kidneys or diabetes, 
and the manner in which they will or will 
not adverse^ affect the subject of a pro- 
posed gall-bladder exploration are duties 
of the medical man to appraise and inform 
the surgeon. The decision to operate must 
remain in the province of the surgeon for 
it is his responsibility and his alone. 

The addition of intravenous glucose to 
the pre- and postoperative management of 
gall-bladder cases has been of incalculable 
value. Where an elective operation is to 
be done our patients are given 500 c.c. of 
orange juice to which are added 50 grams 
of sugar during each twenty-four hours, 
unless the stomach will not tolerate it. This 
we have found to be a very efficient means 
of increasing the glycogen reserve. In addi- 
tion glucose, is given intravenously in 
amounts of 500 to 1000 c.c. of 5 per cent 
solution either in distilled water or normal 
saline depending upon the blood chloride 
content. Since we have followed this plan 
the postoperative morbidity, particularly 
as regards vomiting, has been greatly re- 
duced. In a group of 272 postoperative 
gall-bladder patients, allowing one emesis 
during recovery from anesthesia, those 
individuals who had been so prepared 
showed an incidence of vomiting of 3.5 per 
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cent. In another group of this series not 
receiving glucose 52 per cent vomited two 
or more times and a few suffered persistent 
vomiting for short periods. The application 
of the suction drainage of Wangensteen, 
withholding fluids by mouth, and post- 
operative intravenous glucose and saline 
usually give prompt relief from this com- 
plication. A safe rule is to allow these 
patients nothing by mouth for the first 
twenty-four hours. 

Surgical technique presents an oppor- 
tunity for a discussion of certain pro- 
cedures which in our opinion are helpful 
in promoting a smooth convalescence. 
Adequate incisions of the Bevan or Mayo- 
Robson type allow a good exposure of the 
structures of the biliary system. There is 
no question of the value of ample room 
against cramped space associated with 
strong retraction of the abdominal walls 
for lowering postoperative morbidity. The 
surgeon knows that wounds heal from the 
sides and not from the ends. The appendix 
should be examined and if its removal is 
indicated no attempt should be made to 
deliver the cecum through the original 
incision if this presents any difficulty. It 
is much better to make a small gridiron 
incision immediately over the cecum. Other 
things being equal, rapidity of operation 
is an important factor. This, together with 
better control of the cystic artery and duct, 
is facilitated by adequate incision. Dis- 
aster in the form of hemorrhage, injury 
to the common duct and trauma to other 
tissues has crept in through many a “ but- 
ton-hole” type of incision. 

Once the incision has been made the 
packing oft becomes important and it is 
remarkable that many surgeons perform 
this step in a most casual or haphazard 
manner. Two or three large packs are 
necessary; one carries the stomach and 
duodenum to the left, a second displaces 
the colon downwards and a third may be 
necessary to prevent loops of small bowel 
from intruding. Packing off in this manner 
permits of easy access to the gall bladder 
and ducts without recourse to strong 


retraction. We prefer the large gooseneck 
retractor of the Deaver type for this part 
of the operation. 

Individual isolation of the C}'Stic duct 
and cystic artery have much to do with 
proper ligation of each of these structures. 
Each is isolated, clamped, cut and ligated. 
A useful maneuver is for the first assistant 
to support the clamp and with a long 
finger forceps with the first knot loosely 
tied, carry the ligature over the end of the 
clamp. The surgeon tightens the knot 
and the assistant, when directed, removes 
the clamp'. A second and third knot may 
be applied by the operator. With this 
technique we have rarely been bothered 
by hemorrhage incident to removing the 
clamp. 

When the common duct requires explora- 
tion and drainage an “L” catheter is 
sutured in place for periods up to three 
weeks; for longer periods the T-tube is 
preferred. We agree with Judd 2 that if 
the common duct requires opening it 
should not be closed primarily. Prolonged 
drainage has a very beneficial effect upon 
the congested liver and upon chronic 
pancreatitis. This type of drainage may 
be maintained for weeks or even months. 
We have frequently allowed a T-tube 
to remain for six months and one patient 
wore a tube for four years. 

Regarding drainage we believe that a 
drain should always be inserted and that 
contrary to the experience of others, 
hernia is unlikely, especialfy when the 
drains are brought out through a lateral 
stab wound. The patient is spared the 
complications following slipping or pre- 
mature absorption of a ligature, or leakage 
of bile from an unnoticed accessory duct. 
Prolonged drainage is unnecessary. We 
usually employ only a small drain of the 
Penrose type which is loosened on the 
fourth day, removal being completed 
on the sixth or seventh day. If there has 

: Judd, E. S., Nickel, A. C. and Wellbrock, \V. 
I- A. The association of the liver in disease of the 
biliary tract. Collected papers of the Mayo Clinic and 
the Mayo Foundation. Phiia., W. B. Saunders Co., 
1930, pp- S4-90. 
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been much bleeding an additional small 
rubber tube is placed in the subhepatic 
space. In this case the Penrose drain is 
removed in forty-eight hours and the tube 
shortened one inch a day beginning on the 
fifth day. 

Save in a few cases of acute cholecystitis 
or the acutely ill or very old patient with 
chronic cholecystitis, cholecystectomy has 
been the procedure in ail cases. The stone- 
less gall bladder which causes indefinite 
symptoms and which concentrates dye 
well should receive medical management. 
However, the stoneless gall bladder which 


gives rise to dyspepsia of the biliary type 
had best be removed if the patient is to 
be cured. Cholecystography in these cases 
is not a completely reliable guide. Often 
these organs are the seat of choiesterosis 
and will show function superior to the 
normal organ but they cannot be con- 
sidered free of disease. 

In all matters pertaining to the manage- 
ment of gall-bladder disease judgment is the 
essential factor. It is a product of experience 
which should be able to guide the surgeon 
in arriving at that decision which will 
best serve the interests of the patient. 


Tilting the patient one way or another, according to whether the 
surgeon thought he wanted rapid or slow absorption, led to the adoption of 
a number of postures in pathologic conditions. Happily, all these now 
remain only as examples of the fallacy of basing our practices on logic 
instead of clinical observations. As a matter of fact, the peritoneum is of 
the same structure in all its parts; and absorption, other things being equal, 
goes on throughout it with equal rapidity. 

Surgical Pathology of the Peritoneum by Arthur E. Hertzler, m.d. 



CHRONIC PAINFUL CONDITIONS AMENABLE TO RELIEF 
BY INTRASPINAL (SUBARACHNOID) INJECTION OF 

ALCOHOL* 

Elias Lincoln Stern, m.d. 

Surgeon, Department Sympathetic Neural Surgery, Sydenham Hospital 

NEW YORK CITY 


S INCE 1931, there has been an increas- 
ing interest in the use of alcohol 
intraspinally. 1- " 23 

Where pathological lesions causing se- 
vere pain cannot be corrected by proper 
surgical or medical means, the profession 
has had to resort to the liberal use of nar- 
cotics, or to open operative procedures on 
the peripheral, sympathetic or central ner- 
vous systems. With the development of a 
method of controlling severe intractable 
pain by segmental analgesia of a more or 
less permanent nature, chordotomy, pos- 
terior rhizotomy, peripheral nerve section- 
ing and sympathectomies may become 
unnecessary in most cases. 

Pain caused by any peripheral irritation 
of somatic or sympathetic nerves may be 
relieved by the intraspinal injection of al- 
cohol. Pain caused by nerve root irritation 
may also be relieved by this method. 

The following list of causes of chronic 
painful conditions gives one some idea of 
the scope and possibilities of segmental per- 
manent analgesia. While the method is a 
relatively simple, safe, painless and non- 
shocking procedure, it may cause unpleas- 
ant complications if used improperly, or 
by one not thoroughly acquainted with the 
details of neuroanatomy and all the princi- 
ples of the technique. As with other new 
techniques, reports will inevitably appear 
on the complications following the use of 
alcohol intraspinally. 22 - 23 These compli- 
cations should be unnecessary, and are 
bound to follow slight deviations in tech- 
nique or changes in dosages from those 
recommended. I have repeatedly stressed 


the possible complications. This subject 
is fully r covered in my most recent article. 24 

In compiling this list, it is assumed that 
the usual medical and surgical treatments 
have been oj ?io avail, or that operations 
for surgical conditions are contraindicated. 
Man}* of the so-called “ hopelessly incurable 
cases” having severe intractable pain may 
now get relief by this method. 

CAUSES OF CHRONIC INTRACTABLE PAIN 

i. In the Shoulder 

1. Aneurysm 

2. Angina 

Aortic regurgitation 
Chronic Arthritis 
Cancer of the liver 
Chronic diaphragmatic pleurisy 
Chronic duodenal ulcer 
Carcinoma of duodenum 
Carcinoma of gall bladder 
Chronic gastric ulcer 
Carcinoma of stomach 
Herpes zoster 
Chronic phthisis 
Chronic pleurisy 
Chronic subacromial bursitis 
the Arm 

Adiposis dolorosa 
Aneurysm 

Brachial neuralgia, neuritis, 
plexus lesion 
Atheroma 
Cardiac causes 
Cervical caries 
Cervical rib 

Cystic diseases of breast 


3* 

4- 

n 

2* 
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7 - 

8 . 

9 - 
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12. 
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From the Department of Anatomy, Columbia University, and the Pain Relief Clinic, Sydenham Hospital. 
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9. Growth in vertebra 

10. Herpes zoster 

1 1 . Intravertebrai tumor 

12. Left arm — angina pectoris, aor- 
tic regurgitation 

13. Right arm — angina pectoris, 

carcinoma of liver, heart dis- 
eases 

14. Mediastinal growth 

15. Occupational neurosis 

16. Psychalgia 

17. Radicular or root lesions 

18. Syphilis of aorta 
in. In the Upper Extremity 

(a) Brachial Neuralgia 

1 . Rheumatic or gouty diathesis 

2. Malaria 

3. Chronic alcoholism 

4. Diabetes 

5. Cervical rib 

(b) Brachial Neuritis 

1. Alcoholism 

2. Lead, arsenic 

3. Cervical rib or fibrous cord 

4. Tumor in posterior triangle 
of neck 

5. Glands in axilla 

6. Aneurysm subclavian 
artery 

7. Malignancy cervical 
vertebras 

8. Caries of cervical vertebras 

9. Spinal cord tumor 

10. Spinal gliosis 

11. Neuromata or fibroneuro- 
mata 

12. Adiposis dolorsa 

(c) Radicular Pain 

1. Intravertebrai tumor 

2. Pachymeningitis 

3. Cervical caries 

4. Malignant disease of cervical 
vertebras 

5. Herpes zoster 

6 . Inflammatory or vascular dis- 
ease in region of posterior 
root ganglia 

iv. In the Breast 
r. Cancer 

2. Cystic disease 


3. Epithelioma of nipple 

4. Heart disease 

5. Mastodynia with painful men- 
struation 

6. Pleurisy 

v. In the Chest 

1 . Adiposis dolorosa 

2. Aneurysm 

3. Aortitis, or mesaortitis 

4. Angina pectoris 

5. Bronchiectasis 

6. Chronic bronchitis 

7. Cardiac — initial pain over Cer- 
vical 2 

Auricle — Thoracic 5-8 
Ventricle — Thoracic 2-5 
Ascending aorta — Cervical 3, 4 
Descending aorta — Thoracic 1-3 
Chronic pericarditis 

8. Tumor of ribs 

9. Disease of spine 

10. Emphysema 

1 1. Fracture of spine 

12. Gastric ulcer 

13. Heart burn — from regurgitation 
into esophagus of gastric con- 
tents — Thoracic 5 

14. Herpes zoster 

1 5. Intercostal myositis 

16. Intercostal neuralgia 

1 7. Mediastinal growth 

18. Myalgia 

19. Esophageal obstruction 

20. Pleural adhesions; pleurodynia 

21. Pulmonary tuberculosis 

22. Slipping rib 

23. Spasm of esophagus 

24. Spinal caries 

25. Spinal cord lesions 

26. Spondylitis deformans 

27. Tabes dorsalis 

vi. In the Abdomen 

1. Actinomycosis of spine 

2. Chronic pancreatitis 

3. Chronic peritonitis 

4. Postoperative adhesions 

5. Chronic pleurisy associated with 
tuberculosis or neoplasm 

6. Aneurysm 

7. Angina abdominalis 
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8. Atheroma 

9. Lead colic 

10. Duodenal ulcer 

1 1. Chronic dysentery- 

12. Epithelioma of esophagus 

13. Old fracture of spine 

14. Gastric ulcer 

15. Gastric crises 

16. Gumma of spine 

17. Hvpertonus of colon 

18. Chronic infective osteoarthritis 
of spine, spondylitis deformans 

19. Mediastinal growth 

20. Morphia 

21. Myocardial degeneration 

22. Neoplasm of spine 

23. Caries of spine 

24. Perisplenitis, Pick’s Disease 

25. Chronic salpingitis 

26. Spastic constipation 

27. Chronic tuberculosis of colon 

28. Chronic tuberculosis of glands 

29. Chronic tuberculous peritonitis 

30. Ulcerative colitis 

vn. In the Epigastrium, in addition to 
conditions enumerated in vi 

1. Carcinoma of liver 

2. Hvperchlorhydria 

3. Intercostal neuralgia 

4. Mitral disease 

5. Neoplasm of pancreas 

6. Pancreatic calculi 

7. Chronic passive congestion of 
liver 

8. Perigastric adhesions 

9. Chronic pleurisy 

10. Plumbism 

viii. In the Hvpogastrium 

1. Severe cystitis 

2. Duodenal ulcer 

3. Gastric ulcer 

4. Liver lesions 

IX. In the Hypochondrium . 

1. Carcinoma of gall bladder 

2. Carcinoma of colon 

3. Gastric carcinoma 

4. Herpes zoster 

5. Intercostal neuralgia 

6. Perisplenitis 

“. Chronic pleurisy 


5 " 

x. In the Iliac Fossa 

1. Aneurysm of iliac artery 

2. Carcinoma of cecum 

3. Herpes zoster 

4. Chronic pleurisy 

5. Spinal lesions 

6. Tuberculosis of cecum 

7. Tuberculous kidney 

8. Tumor of iliac bone 

xi. In the Back 

1. Abdominal aneurysm 

2. Aortic regurgitation 

3. Carcinoma of bladder 

4. Carcinoma of spine 

5. Catamenia 

6. Duodenal ulcer 

7. Chronic dyspepsia 

8. Chronic endometritis 

9. Carcinoma of gall bladder 

10. Gastric ulcer 

1 1 . Neoplasm of meninges 

12. Herpes zoster 

13. Impacted pelvic tumor 

14. Traumatic injuries to back; es- 
pecially 7 important in compensa- 
tion cases 

1 5. Railway 7 spine 

16. Lateral curvature 

17. Lumbago 

18. Malaria 

19. Osteoarthritis of spine 

20. Carcinoma of ovaries 

21. Chronic parametritis 

22. Carcinoma of rectum 

23. “Rheumatism” 

24. Rheumatoid arthritis of spine 

25. Spinal caries 

26. Tumor of spinal cord 

27. Carcinoma of uterus 

28. Carcinoma of seminal vesicles 

xii. In Kidney Region 

1. Carcinoma of kidney 7 

2. Pyelonephritis 

xiii. In the Penis 

1. Carcinoma of bladder (base); 
pain of carcinoma of ureteral ori- 
fice is referred to kidney region 

2. Carcinoma of rectum 

3. Cystitis 

4. Gout 
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5. Herpes zoster 

6. Papilloma of bladder 

7. Piles 

8. Prostatic abscess, hypertrophy, 
calculus 

9. Rectal fissure 

10. Trigonal lesions 

11. Tuberculosis of kidney, ureter, 
bladder 

12. Diseases of seminal vesicles 

xiv. On Micturition 

1 . Carcinoma of urethra 

2. Carcinoma of bladder 

3. Carcinoma invading bladder 

4. Cystitis 

5. Carcinoma of prostate gland 

6. Chronic prostatitis 

7. Ulceration of bladder 

xv. In the Testicle 

1. Neoplasm 

2. Tuberculosis 

3. Epididy mo-orchitis 

xvi. Spasmodic Pelvic Pain 

1 . Lesions of uterus 

xvii. In Ovarian Region 

1. Carcinoma of ovaries 

2. Carcinoma of uterus 

3. Carcinoma of tubes 

4. Carcinoma of kidney, ureter 

5. Carcinoma of gall bladder 

6 . Carcinoma involving intestines 

7. “Hysteria” 
xvm. Bearing Down Pains 

1. Carcinoma of rectum 

2. Endometritis 

3. Fibroid uterus 

4. Hemorrhoids 

5. Ovarian tumor 

6. Retroversion of uterus 

xix. Referred Pain to Lower Extremity 

from Visceral Disease 

1 . Disease of rectum 

2. Disease of bladder 

3. Disease of prostate gland 

4. Disease of uterus 

xx. In the Lower Extremity 

(a) Pains of a Neuritic or Neuralgic 
Origin 

1. Sciatica — in pelvic inflamma- 
tion, tumor, retroverted 


uterus, disease of hip joint, 
tuberculosis, syphilis, lumbo- 
sacral malignancy 

2. Anterior crural neuralgia or 
anterior cruritis 

3. Obturator neuralgia 

4. Meralgia paraesthetica (ex- 
ternal cutaneous nerve of 
thigh) 

5. Metatarsal neuralgia 

6. Calcaneodynia 

7. Multiple neuritis 

8. Tabes dorsalis 

9. Acroparaesthesia 

xxi. With Disturbances of Circulation of 
Lower Extremity 

1. Intermittent claudication 

2. Raynaud’s Disease 

3. Erythromelalgia 

4. Thrombo-angiitis obliterans, 
Buerger’s Disease 

xxn. General Pains in the Limbs. 

1. Meige’s Disease (angioneuro- 
tic edema) 

2. Weil’s Disease 

3. Tropical congestion 

4. Leprosy-painful stage 
xxiil. Other Conditions Causing Chronic 

Pain Which May Be Relieved by In- 
traspinal Alcohol Injections 

1. Acroparaesthesia 

2. Pruritis ani 

3. Pruritis vulvae 

4. Chronic leg ulcerations 

5. Scleroderma 

6. Sympathetonia 

7. For postoperative pain — 
in j ection to be given preopera- 
tively as before prostatic re- 
moval, amputation, extensive 
plastic operation, etc. 

8. Painful stumps — causalgia. 

9. Chronic spastic contractions 
and tremors, dystonia muscu- 
lorum deformans, Little’s 
Disease, etc. 

SUMMARY 

1. The intraspinal (subarachnoid) injec- 
tion of alcohol for the relief of intractable 
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pains has been reported to be of value by 
an increasing number of observers. 

2. To emphasize the value and scope of 
this method of relieving pain, a list of 
chronic painful conditions amenable to this 
treatment has been compiled. 

3. Complications following the use of al- 
cohol intraspinally can only be avoided by 
strict adherence to the proper technique. 
Any occasional and scattered reports of 
untoward effects should not detract from 
this invaluable method of relieving pain. 
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TRAUMATIC INJURY OF ABDOMEN WITH EXTENSIVE 
DAMAGE TO COLON AND SMALL BOWEL 


D. C. Donald, mjx, f.a.c.s. 

BIRMINGHAM, ALABAMA 


O N August 25, 1933, at 1 1 130 a.m., H. R., 
a white male, aged ten years, was riding 
on his bicycle. An automobile going in 
the opposite direction struck him with such 
force that the handle of the door punctured Ids 
left abdomen and jerked out his stomach and 
intestines. He was thrown several feet into the 
air, landing on his back on a carline parkway 
of grass and chert, remaining in this position 
about thirty minutes until the ambulance 
arrived. When he was placed on the stretcher 
a section of the bowel dragging on the ground 
was picked up and placed on the stretcher. 
When he reached the emergency room of the 
hospital he was in shock but conscious. Exami- 
nation revealed a wide, gapping, jagged, pene- 
trating wound of the abdomen in the mid- 
epigastrium, 2 cm. to the left of the median 
line. The wound extended outward and down- 
ward below the costal margin ending in the 
left lower kidney fossa, with evisceration of 
the contents of this section of the abdomen 
which included the omentum, the greater 
portion of the small bowel, the lower portion 
of the stomach, exposing the spleen and 
stripping the muscles from the eighth and 
ninth ribs in the midclavicular line. The 
serosal and muscular coats of the colon were 
stripped from the mucosal tube, leaving this 
bare from the middle of the transverse colon 
to the sigmoid, at which point it was torn 
entirelv across its lumen. The eviscerated 
parts were covered with blood, sand/ rock and 
grass. The small Ixnve! also had a rent in the 
jeiunum 4 inches from the ligament of Treitz, 
which involved three-fourths of the circum- 
ference of the bov*c! on its anti-mesenteric 
border (Fie. J }. 

To combat the shock 5**0 c.c. of 6 per cent 
acacia were given intravenously. Immediately 
under ether anesthesia, the abdomen and all 


Table r 

FU'ID I STAKE BY CONTINUOUS INTRAVENOUS DSlF 
AND URINE OUTPUT FOR 5 Li DAYS 



1 

Fluid Intake, c.c. 

i 

! 

Urine Out- 
put, c.c. 

Aug. 27 

i 

$400 

43S4 

Aug. 2S 

-250 

444S 

Aug. 20 

5300 

2624 * 

Au£T. 30 

7150 

544S 

Aug. 31.... 

5 ~ 5 ° 

4S0Q 

Sept. 1 . . . . 

1S50 (first 12 hrs. * 

23 f >S( 


* Remainder of urine output could not lx* m ensured, 
voiding involuntary. 

f Intravenous drip discontinued. 

exposed viscera were cleansed thoroughly 
with green soap and water. The rent in the 
jejunum was closed. The denuded tube was 
excised at the midportion of the transverse 
colon and the transverse colon was approxi- 
mated to the sigmoid with end to end anasto- 
mosis. The bed of the colon, from the mid- 
transverse colon to the sigmoid, which was 
robbed of its mucous tube was left intact and 
the raw edges were approximated with catgut. 
Since we realized the chances for leakage from 
the colon on account of the trauma and its 
new position, a colostomy was made 2 cm. 
proximal to the anastomosis, suspending the 
colon cxtrapcritoncally o\er a glass rod. The 
exposed viscera was returned to the ca\ity 
Tire lacerated, jagzcd, abdominal v.ound was 
closed in layers, using interrupted sutures, and 
drainage was provided through the lateral 
and posterior lumbar region. Following the 
operation the abdominal v> ound was supported 
with multiple adhesive strips which re- 
applied to the skin. These extended veil av.n y 
from the injured Dsirts in a criss-croev manner 

i Fin. 20 
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The outstanding conditions which had to be rise in non-protein nitrogen and urea nitrogen, 
combatted following the injury were peritoni- When the intestinal drainage was the most tree, 
tis high intestinal fistula and reconstruction the urinary output often dropped to 4. or o 
of the colon and the closure of the colostomy, ounces each twenty-four hours. On one occasion 



Fig. 1 . Colon and small bowel injury resulting from 
accident; a, split in the serous and muscular coats 
of colon extending from the proximal transverse 
colon to sigmoid; b, denuded mucous barrel of 
colon stripped of its muscular and serous coats 
from the proximal transverse colon to sigmoid; 
c, rent in jejunum 4 inches from ligament of 
Treitz. 


Peritonitis. During the first six days to 
relieve the peritoneal infection the following 
agents were employed: decompression of the 
stomach with nasal tube, multiple blood trans- 
fusions, and the giving of saline and glucose by 
continuous intravenous drip (Matas method 1 ) 
(Table 1 and Fig. 3). On the ninth postoperative 
day, an intestinal fistula occurred high in the 
jejunum. We were not sure whether it was at 
the point of injury or in close proximity to the 
severed portion. However we did not see any 
linen sutures, nor did the bowel mucosa show 
evidence of the old injury. 

Following the peritonitis, the loss of body 
fluids through the jejunal fistula was great 
and for the next thirty days in order to main- 
tain the fluid level, 2000 c.c. or more of glucose 
and saline were given daily. Whenever this 
was omitted for twenty-four to thirty-six 
hours, he would develop certain characteristic 
symptoms, i.e., weakness, drowsiness and 
evidence of dehydration, and at times vomiting. 
The blood chemistry would show a marked 



Fig* 2. Operation; a> point of anastomosis of sig- 
moid to the proximal transverse colon; 6, 
colostomy 2 inches proximal to the point of 
anastomosis of the two colon loops; c, closed 
rent in jejunum; d y split through the serous 
and muscular coats of colon extending from 
proximal transverse colon to sigmoid; c, rubber 
tissue drains placed above and beneath the bed 
of the injured descending colon through the 
lateral and lumbar space; J> glass rod placed 
extraperitoneallv beneath the colon at the 
point of anastomosis* 

only 30 c.c. of urine was collected during 
twenty-four hours, and this was by catheter. 

The prognosis of the intestinal fistula is 
based on its location. “Everything being 
equal, the further the fistula is from the 
duodenum and the first twelve inches of 
jejunum, the better the prognosis,” is 
Ochsner’s 2 theory. Colp 3 collected a series 
of 61 cases of duodenal fistula and there 
was a mortality of 51 per cent. In the small 
bowel fistulas, occurring within this region, 
unless some attempt is made to prevent the 
digestive action of the discharge, the wound 
will almost invariably enlarge with rapid 
loss of fluids, loss of electrolytes, and 
starvation of the patient. To combat these 
symptoms and signs certain things are 
necessary: to prevent the intestinal dis- 
charge from coming in contact with the 
abdominal wall, especially the skin, and to 
supply substances which are lost to the 
body through the fistulous communication. 
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Among the agents tried in this case were, 
packing the fistula with gauze and keeping it 
moist with beef broth and acetic acid dressings 



Fig. 3. Temperature, pulse and respiration rates for 
the first eight days. 


to the skin margins. Also Fuller’s earth made 
into a paste with olive oil was used. These 
measures were not applicable however in this 
case, because of the extensive infection of the 
abdominal wound which permitted a retraction 
of the abdominal wall and a herniation of the 
bowel. We found better results were obtained 
with a water suction apparatus, when the 
catheter was introduced well into the proximal 
loop of the fistulous bowel. The suction treat- 
ment was continued for seventeen days, and 
heat was also applied to the injured area in the 
form of a coop light. The result was the closure 
of the wound by granulation. The patient 
was confined to the hospital for two and one- 
half months. 

When he returned home, the abdominal 
wound had closed with firm cicatrix, and the 
mucous membrane of the small bowel was 
firmly adherent to the skin. During the next 
six months the fistula was treated with beef 
broth applications and dressings of acetic 
acid. He was permitted to engage in gradual 
exercise. To replace the loss of body weight a 
high carbohydrate and protein diet was given. 

He returned to the hospital on July 22, 1934, 
approximately eleven months following the 
accident, for the repair of the small bowel 
fistula. Surgical experience has taught us that 
closure in small bowel fistula in the acute 
stage is most apt to meet with failure due to 
pathological processes in the gut wall. Also 
within a few days the sutures will pull out and 
leave a larger opening than before surgery was 
instituted. But in this case after an elapse of 


one year following the injury, the wound had 
healed with a firm cicatrix, and the mucous 
membrane of the bowel had grown to the skin. 



Fig. 4. A, fixation of mucous membrane of small 
bowel to skin; b, herniation of the mesenteric por- 
tion of small bowel. 


Therefore surgery was essential (Fig. 4). On 
July 23, under ether anesthesia, the bowel was 
separated from the skin wall down to the 
peritoneum, and the rent in the bowel was 
closed in a transverse direction, using two 
rows of sutures, reinforced with interrupted 
linen sutures <vith rubber tissue drainage 
extending down to the fascia. On the fifth 
postoperative day the bowel began to drain 
with the return of the fistula. Some prosthetic 
appliance now seemed indicated. A t shaped 
tube, as recommended by Kappis, 4 was placed 
in the bowel (Fig. 5). The horizontal limb of 
this tube was three times larger than the 
vertical limb, and of sufficient weight to over- 
come the herniation of the mesenteric portion 
of the bowel. The size and weight of the tube 
permitted the fecal current to flow along the 
bowel lumen instead of to the fistulous opening. 
The tube remained in place for twelve days. 
By this time the fistulous sinus had contracted 
with active granulations. Therefore the tube 
was removed and there was an early closure 
of the skin wound. 

Reconstruction of the Colon and Closure of 
Colostomy . No attention was given to the 
large bowel and to the colostomy until the 
small bowel fistula was closed firmly except 
when impaction occurred. Then mild laxatives 
and saline enemas were used. Meanwhile the 
distal barrel of the colon became incorporated 
in a mass of adhesion, producing a blind pouch 
at the point of the anastomosis. This pathologi- 
cal change was the result of cicatrical tissue 
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from the extensive infection of the abdominal 
wall, peritonitis, and to a less degree disuse 
(Fig. 6 a). 



Fig* 5. 1, Vertical limb of T-shape tube extending 
through abdominal wall; 2, abdominal wall; 3. 
longitudinal limb of tube in the lumen of bowel. 


Certain problems were expected to arise 
in connecting the two barrels, in making a 
patulous and well functioning large bowel. 
The accident had disarranged the anatomy 
as follows: (i) approximately 60 per cent 
of the mucous barrel of the colon, from 
the midtransverse to the sigmoid portion 
was sacrificed; (2) in the reconstruction 
of the colon the transverse end was anas- 
tomosed to the sigmoid, traversing the 
abdomen in a straight line from the upper 
portion of the cavity to the lower pelvis. 
The newly formed colon was suspended 
over many coils of the small bowel, result- 
ing in the formation of adhesions and 
retraction of the cuff of serous and muscu- 
lar coats of the two opposing loops. 

Normally only one coil of small bowel 
is traversed by the colon- “duodenojejunal 
junction” and this is protected from colon 
pressure by the ligament of Treitz. It will 
be shown in the construction of the colon 
that the small bowel did interfere with the 
application of the clamp by the Mikulicz 
technique. 

On January 31, 1935, under ether anesthesia, 
through a combined linear and elliptical 
incision the blind pouch of distal loop including 
the colostomy limb was freed of the adhesions 
down to the peritoneum which was entered 
along the left mesial surface and the two colon 


barrels approximated with interrupted black 
silk and catgut sutures, retracting all the 



ABC 

Fig. 6a. Second operation Jan. 31, 1935, the colostomy 
and blind pouch barrel of sigmoid were freed of 
adhesions down to peritoneum; blind pouch in- 
cised; both colon limbs further approximated with 
catgut and black silk and constricting septum of the 
two colon loops incised transversely and closed 
longitudinally; a, the colostomy barrel; b, closed 
sigmoid barrel; c, adhesions of small bowel to the 
two colon barrels. 

Fig. 6b. Third operation Feb. 28, 1935; application 
of clamp, a, colostomy opening; b, sigmoid opening; 

c, clamp applied to septum of the two colon loops; 

d, clamp catching coil of small bowel when applied 
to septum producing fistula of small bowel at base 
of the stoma. 

Fig. 6c. Fourth operation March 19, 1935; closure of 
colostomy; a, and b, represent the colostomy 
opening. 

pouch was incised and the septum between the 
loops was excised transversely and closed 
longitudinally, attempting to enlarge the 
lumen to a size which was sufficient to take 
care of its need. But inflammatory lesions of 
colon behave as any other mucous lined viscus 
in that the chances for reclosure of the lumen 
will often interfere with its function. Thus 
additional excision by surgery or clamp is 
required. 

Approximately one month later, a digital 
examination was made which revealed a firm 
spur with its greatest density along the distal 
barrel on the mesenteric border. The mucous 
barrel was pulled externally and under guidance 
of the finger the clamp was applied, crushing 
the spur 3 to 4 inches, and each day tightening 
it an additional notch. On the fifth day the 
clamp cut through and within a short time the 
same day there appeared a small bowel drain- 
age at the base of the newly formed stoma 
(Fig. 6 b). In applying the clamp to the spur 
the clamp extended beyond the spur and caught 
a portion of the small bowel, producing the 
fistula, additional to the colostomy. We soon 
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having one or more normal bowel movements 
eacli day (Figs. 7 and 8). 

CONCLUSIONS 

1. The mortality from penetrating 
wounds of the abdomen with visceral 
injury is in proportion to the time that 
elapses after an accident and the time that 
surgery is instituted. The mortality is 40 to 
50 per cent in cases where the injured 
person is given immediate surgical treat- 
ment, whereas the cases which are per- 
mitted to reach the peritonitis stage before 
any attempt is made for surgical repair 
are all fatal. 

2. Permanent colostomy at the trans- 
verse colon and the closure of the sigmoid 
loop would have reduced the time of the 
operative procedure, and wry likely this 
treatment would have had the sanction of 
many experienced surgeons in treatment of 
similar colon injuries. 

3. If the sigmoid had been permitted to 
remain loose in the pelvis and an attempt 
had been made later to connect it with the 
colon when the patient’s condition per- 
mitted, the results for obtaining a patulous 
colon ■would have been problematical due 
to the pathological changes, such as lack 


of development of sigmoid with the growth 
of the child and the subsequent adhesions 
which follow injury. 

4. Although after our operation the 
sigmoid loop developed into a blind pouch 
and remained so for approximately two 
years, the anastomosis kept the two colon 
barrels in apposition and made it accessible 
for some form of reconstruction operation. 

5. The value of continuous intravenous 
drip cannot be over estimated in a case 
of acute toxemia which is associated with 
infection, whether the infection originates 
in the peritoneal tissue or elsewhere. The 
daily average of intravenous glucose and 
saline in the present case for the first five 
days ranged from four to eight liters per 
day. 
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STAB WOUND OF HEART, RIGHT VENTRICLE* 

Walter D. Ludlum, Jr., m.d., f.a.c.s. and Abraham Katz, m.d. 

NEW YORK CITY 


C ARDIORRHAPHY is no longer an 
interesting curiosity but a formi- 
dable challenge to the surgeon’s 
ability to save lives. Statistical study of 
cardiac wounds shows a definite decrease in 
mortality with wider interest in surgical 
intervention. Peck in 1910, reported 160 
cases with a mortality of 63 per cent. In 
1912, Pool added 77 more cases to the 
literature, the mortality this time having 
been reduced to 45 per cent. Smith and 
Schoenfeld reported 74 cases, the mortality 
of which was 3 1 per cent. In these statistics 
inaccuracies are inevitable because many 
cases of attempted suture doubtless ter- 
minated fatally and were not reported. 

The great French surgeon, Ambroise 
Pare, (1510-1590) was among the first to 
remark on the possibility of survival in a 
patient with a wounded heart. Early in the 
seventeenth century, Weber had dissected 
an elk and found a healed scar at the apex 
of the left ventricle. But a strong prejudice 
persisted that all heart wounds were fatal. 
As late as the close of the nineteenth cen- 
tury, so eminent a surgeon as Billroth 
remarked, “Let no man who hopes to 
retain the respect of his medical brethren 
dare to operate on the human heart.” In 
the history of heart wounds, we find the 
name of Morgagni (1776) preeminent be- 
cause it was he who first described heart 
tamponade as one of the causes of death 
in heart wounds. In 1793, Maron Larrey 
with a needle removed fluid from the 
pericardium. Fisher, in 1868, collected 452 
cases of heart wounds of which approxi- 
mately 10 per cent survived without opera- 
tive interference. In 1882, Block sutured 
the heart of a rabbit. In 1894, Del Vecchio 
demonstrated healed cardiac wounds of a 
dog that had been treated surgically. The 
first case of suturing of a human heart was 


reported by Cappelen of Christiana in 
1895. His patient died five days later but 
the wound was in good shape. Rehn was the 
first surgeon to suture the heart of a man 
who completely recovered. 

Stab wounds of the heart which reach 
operation are still sufficiently rare to merit 
report of an additional case. Our survey 
of the literature until 1932 revealed 365 
operated cases. The location of the heart 
wound was distributed as follows: left 
ventricle 167; right ventricle 125; left 
auricle 19; right auricle 21; miscellaneous 
33. This does not include the 58 wartime 
cases reported by Sir Charles Ballance in 
his Bradshaw lecture, which makes our 

* 

grand total 423 cases. Dshnelidze in a 
Russian article reported 535 operated 
cases but unfortunately his sources are 
inaccessible. 

Although haste is imperative once the 
diagnosis of heart wound has been made, 
certain important elements in the prepara- 
tion should not be omitted. In cases which 
appear to have had a successful suture, the 
most common cause of death is infection. 
According to Peck, infection is present in 
over 5 per cent of recoveries and in 50 per 
cent of fatal cases. Consequently, a careful 
scrubbing and iodinization of the skin and 
the use of instruments that have been 
properly sterilized, are necessary. Anes- 
thesia apparatus providing differential 
pressure is a valuable adjunct in case 
pneumothorax develops. Preoperative 
treatment is ordinarily minimal on ac- 
count of the urgency of operation. It 
appears, however, that cardiac embarrass- 
ment is lessened in many cases b} r placing 
the patient in a sitting rather than re- 
cumbent position. Blood typing with 
facilities for transfusion and infusion may 
prove life-saving precautions. 


From the Surgical Service, Gouverneur Hospital, New York City, 

520 
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Many cases are comatose and no anes- 
thesia is required until cardiac embarrass- 
ment is relieved. Then light, open cone 
ether will carry the patient safely. The 
rib-flap operation has been the operation 
of choice. An over and over suture or a 
mattress suture of the heart may tear 
through, particularly in the thin right 
ventricle or in the auricles, whereas purse 
string suture may succeed, or suturing the 
pericardium to the heart wall may close 
the defect. Minimal handling of the heart 
may make the difference between success- 
ful and fatal outcome. Handling about the 
base of the auricles is particularly danger- 
ous on account of the presence of vital 
nerve centers. Drainage at the lower end 
of the sutured pericardial wound is desir- 
able but no drains should enter the peri- 
cardial sac. 

CASE REPORT 

History. J. S., a white man, age about forty 
years, was picked up from the street by the 
ambulance. He was unconscious, his breathing 
labored, his face cyanotic with its veins and 
the veins of the neck and arms dilated. The 
pupils were dilated, pulse was imperceptible 
but the extremities were warm. A % inch 
almost horizontal stab wound was found in the 
left anterior chest, in the fifth interspace just 
to the left of the sternum. There was moderate 
oozing from this wound. A second wound 
about one inch long with omentum protruding 
from it was located in the left upper quadrant 
of the abdomen. The heart margins were not 
readily defined. The heart sounds were in- 
audible, as there were numerous rales through- 
out the chest. The blood pressure was zero. 

A diagnosis was made of stab wound of the 
heart with heart tamponade, complicated by 
stab wound of the abdomen. Immediate opera- 
tion was decided and infusion was started 
prcoperativelv. 

Findings. On reflecting the skin and pec- 
toral muscles, a Y\ inch triangular metallic 
Iragment, like a metallic scale was found in the 
depths of the wound. The stab wound had 
penetrated at the angle between the costal 
cartilages and the sternum in the fifth inter- 
. space. On entering the thorax, a left pneumo- 


thorax developed, and the lung overlying the 
heart retracted. The tense pericardium with 
blood clot shining through it was incised and 
the clot evacuated. The left auricle and ventri- 
cle were intact. Rotation of the heart revealed 
oozing from the right heart. The heart was 
beating weakly and irregularly. A clot adherent 
to the right ventricle was removed. Blood 
spurted through a half inch wound which, at 
the time, was believed to be leading into the 
right auricle. 

Operative Procedure. Without any anes- 
thesia, a semicircular incision with concavity 
upward and to the left, was made. The incision 
was placed to the left of the sternum and over- 
lying the third to the seventh costal cartilages. 
The skin and pectoralis muscles were quickly 
elevated and the third to the seventh costal 
cartilages severed near the sternum. The 
fourth, fifth and sixth ribs were fractured at 
the nipple line and the osteomuscular flap 
hinged laterally. The pleural cavity was in- 
advertently entered. The left lung immediately 
retracted. The pericardium was slit longi- 
tudinally 'and the clot evacuated. The heart was 
elevated with the left hand, the adjacent left 
side of sternum was resected and the remaining 
right side retracted. The heart was rotated and 
the clot removed from over the right ventricle. 
The half inch wound of the right ventricle 
was sutured with continuous suture of No. i 
plain catgut. When the last suture had been 
inserted the heart ceased beating. The patient 
had been getting saline intravenously. Adrena- 
lin had been administered three times, the last 
time into the heart itself. Artificial respiration 
and cardiac massage were all without avail. 

Auotpsy Report. There is a sutured stab 
wound on the anterior wall of the right ventri- 
cle below the conus, i}4 inches below the right 
auricular appendage, and 2 inches to the left 
of the interventricular sulcus. This wound is 
held together by a continuous suture which 
when removed, exposed a cut wound of the 
heart, measuring inch in length; the edges 
are approximated. Three-quarters of an inch 
beneath this wound, there is a smaller wound, 
also a penetrating stab wound of the heart, 
h inch in length, the edges of which are cut 
clean. This wound also leads into the cavitv of 
the right ventricle. It is possible to pass a 
probe through the superior wound in the ventri- 
cle and out to the inferior wound which mav 
represent the continuation of the tract. 
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COMMENT 

This case of stab wound of the heart is 
rather exceptional, in that it was compli- 
cated by two right ventricle wounds, on I} 7 
one of which spurted blood at operation. 
It was further complicated by a stab wound 
of the abdomen with protrusion of the 
omentum. 
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Care of Rubber Gloves: 

1. All gloves should be washed in cold water before being removed. 
(This should be insisted upon in ever}' operating room.) 

2. After removal all gloves are again washed inside and out with cold 
water and soap by the nurse. 

3. Ail gloves are wrapped in a piece of muslin and boiled for five minutes. 
(Muslin is used to keep the glove from sticking to the sides of the sterilizer.) 

4. After boiling, the gloves are lifted out of the sterilizer and the water 
drained off. They are removed from the muslin package and hung on a 
glove tree to dr}^ placing a prong of the tree into one finger of each glove. 
If there is no tree, the gloves may be hung over cloth covered rods stretched 
across a drying closet (small steam heated room). 

5. When gloves are dry on the outside, they are turned and allowed to 
dry on the inside. 

6. When dry, they are sent to the work room to be repaired, powdered 
and put up in labeled packages. 

Operating Room Procedure b}' Henry C. Falk, m.d. 



MUCOCELE OF APPENDIX WITH PSEUDOMUCINOUS 

DEGENERATION * 

C. Hiram Weaver, m.d., f.a.c.s. 

Attending Surgeon Hollywood Hospital; Surgical Suit', Cedars of Lebanon Hospital; Chairman, Malignancy 

Committee, Hollywood Hospital 

LOS ANGELES, CALIFORNIA 

M UCOCELE of the appendix was dectomies studied pathologically at the 
first recognized as a pathological Hollywood Hospital in the ten years from 
entity of Rokitansky in 1842. 1 It 1925 to 1934, inclusive. In this series of 
was again mentioned by Virchow in 1863, 1 appendectomies 7 mucoceles of the ap- 
and Werth is credited with giving the term pendix were found, one of which, the case 
“Pseudomyxoma peritonaei” in 1884, be- reported, had gone on to pseudomyxoma 
cause of the gelatinous masses which he peritonaei. The percentage of this series 
found throughout the peritoneal cavity, is o.n. Totalling the available reported 
and which was proved to be pseudomucin cases there were 256 instances of mucocele 
instead of mucin. Fraenkel in 1901 re- of the appendix, either with, or without 
ported a mucocele of the appendix in the the existence of pseudomucinous peritonaei. 
male, which ruptured and he retained the Two aspects of the disease present them- 
term “ pseudomyxoma peritonaei ” because selves in the clinical picture; the first is 
of the gross similarity of the gelatinous circumscribed and is caused b}' the fact 
exudate to that found in cases previously that the mucinous fluid remains confined 
reported under the same name in women, within the walls of the appendix, thereb} r 
A little later Olshausen wrote that he forming a cj'st; the second step, or stage, of 
believed the epithelial cells from the lining this disease is a diffuse myxomatous inva- 
of the ruptured cyst were transplanted to sion throughout the whole peritoneal 
the peritoneum, and that there they took cavity, producing myxomatous degenera- 
root and continued to secrete the gelatinous tion. If spontaneous perforation of the 
material. As to frequenc}*, Castle 2 reported appendiceal mucocele occurs the gelatinous 
a 0.2 per cent of mucocele of the appendix fluid will seep through the small opening, 
in 13,158 necropsies. Dodge, in 1916, re- and, by means of peristalsis of the in- 
viewed the literature and found only 142 testine, be deposited in any part of the 
cases reported. Norment 3 studied 45,000 abdomen. 7 

appendices removed surgically at the There are many explanations quoted 
Mayo Clinic and found 36 mucocele c}-sts. concerning the continuation of mucinous, 
Weaver,- 1 in 1928, was able to find 168 or pseudomucinous fluid found outside 
reported cases of mucocele of the appendix, of the original cyst, or cysts. It seems most 
In April, 1932, Mayo and Fauster 5 studied probable that the appendiceal mucus cells 
31,200 appendectomies performed in the are carried away into the peritoneal cavity, 
Mayo Clinic from 1917 to 1930, with a attaching themselves to the peritoneum, 
total of 76 pathologically proved cases of thus continuing to function and produce 
appendiceal mucocele. This last series did the mucinous fluid. This explanation seems 
not include 6 cases of pseudomyxoma very probable with the pathological report 
peritonaei originating from mucocele of in mind of the case to be reported, 
the appendix reported by Masson and Pertaining to the percentage of occur- 
Hamrick, 6 of the Mayo Clinic, in 1929. I rence of mucocele of the appendix it seems 
am now able to report on 6225 appen- probable that 0.2 per cent of all cases of 
* Read before the Los Angeles Surgical Society, October 18, 1935. 
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appendiceal pathology is nearly correct. It 
happens occasionally that as a result of an 
attack of acute appendicitis, which has 
stopped short of perforation, or, has sub- 
sided spontaneously, that a stricture is 
formed in the proximal part of the ap- 
pendix at, or near, its junction with the 
cecum. s If the original infection dies, or 
remains of so low an intensity as to stimu- 
late the mucus secreting cells without 
leading to further attacks of acute appen- 
dicitis, the appendix may become distended 
with mucus, and, as the pressure within 
the now closed viscus rises, hernial pro- 
trusions of the mucous membrane projects 
through the muscular coat and form 
diverticula, which are recognizable as 
spherical swellings beneath the peritoneum. 
Such distention of the appendix may in- 
crease slowly until the organ becomes 
many times its normal size, or, at any 
point its progress may be cut short by 
a rupture of one of the diverticula. If this 
occurs the mucus is discharged into the 
peritoneal cavity, the appendix collapses, 
the rupture of the diverticulum heals, and 
the process commences again. This se- 
quence may be repeated at periodic in- 
tervals for many years before it causes 
symptoms or physical signs sufficient to 
achieve clinical recognition. Exuded mucus 
is not absorbed by the peritoneum, but 
becomes encapsulated in the form of drop- 
lets or larger masses, either by the omen- 
tum or by the growth of filmy connective 
tissue produced by a local plastic peri- 
tonitis, as was found in the case to be 
reported. In the course of time the abdo- 
men becomes distended by gelatinous 
masses (pseudomyxoma peritonaei) as in 
the more common, allied condition caused 
by rupture of a mucus secreting ovarian 
cyst. 

Present day knowledge is not sufficient 
to answer the question as to whether the 
pseudomucinous fluid in the abdominal 
cavity is inflammatory or neoplastic. That 
it may be inflammatory is supported by 
the fact that a pseudomucinous condition 
has been reported in some cases to have 


spontaneously regressed, while in others 
it took a neoplastic course. 

Therapy consists in removal of the dis- 
eased appendix and as much as possible 
of the mucinous material. Bearing in mind 
that a malignant degeneration 5 may take 
place, postoperative irradiation is justified. 
In reviewing the literature no definite 
x-radiation therapy is advised by the 
authors as to dosage, filtration, etc. 

CASE REPORT 

Mrs. A. H. S., aged seventy years, female, 
white, a motion picture actress, complained of 
enlargement of the abdomen, constipation and 
some loss of weight. 

Family Histor\\ Father died, aged sixty-six 
years, of tuberculous peritonitis; her mother 
died, aged ninety-four years of senility. The 
remainder of the history was irrelevant. 

Past History. Measles, mumps, pertussis 
as a child, pneumonia at the age of 12 years. 
In 1901, at the age of thirty-six years, she had 
an attack of appendicitis and was bedridden 
for three months but was not operated. In 
1904, she had typhoid fever with uneventful 
convalescence. Patient was born in the South. 

Menstrual Histon \ Menses began at four- 
teen years, with uneventful menopause at the 
age of fifty years. She had never been pregnant. 

Present History. About three years ago 
patient noticed a gradual enlargement of the 
abdomen, which caused her no distress; how- 
ever, recently her chief complaints are slight 
loss of weight, enlarged abdomen, poor appetite, 
easily exhausted and obstinate constipation. 

Physical Examination. Her temperature is 
99.4 0 , pulse rate 96, and blood pressure 
134/60; height 5'S" and weight 143 pounds. 
The general appearance is that of a tall, 
angular type woman of apparent age of 
seventy years, in no pain and very talkative. 

Head and neck, eye, ear, nose and throat, 
heart and lung examinations are essentially 
negative for her age. When standing, the 
abdomen protrudes very markedly. Measure- 
ments of abdomen at the level of the umbilicus 
is 44 inches. When lying flat there are no masses 
palpable within the abdomen, no tenderness 
and palpation note is flat throughout. 

Vaginal Examination. Except for a urethral 
caruncle there is very little to be palpated. 
The uterus is small and has undergone senile 
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atrophy. One can palpate apparent fluid 
anterior to the uterus and in either adnexal 
region. Rectal examination confirms vaginal. 

Extremities. Arms and legs are negative, 
and no edema is evident. 

Essential Laboratory Findings. The urine is 
negative. 

Blood. 3,910,000 erythrocytes, 60 per cent 
hemoglobin, 8050 leucocytes, 62 per cent 
polymorphonuclears, 5 per cent large mono- 
cytes, 28 per cent lymphocytes, 3 per cent 
eosinophiles and 2 per cent basophiles. The 
coagulation time is 6 minutes 1 5 seconds. 

A’-ray studies of gastrointestinal tract, 
November 5, 1934, are essentially negative; 
the appendix was not observed at any time 
during the series. Roentgenogram of the gall 
bladder reveals no dye showing at any time 
in the gall bladder and therefore diagnosed as a 
non-functioning gall bladder. A barium enema 
reveals a highly spastic descending colon, 
otherwise negative. 

Operation, November 23, 1934, under spinal 
anesthesia, making a midline incision from the 
pubis to 3 inches above the umbilicus. On 
entering the peritoneal cavity it was found 
that a huge cyst was attached to the peritoneum 
of the anterior abdominal wall. This was 
easily separated and one could palpate a large 
cystic " mass completely filling the abdomen, 
from the pelvis to the diaphragm. In attempt- 
ing to free the cyst wall as it passed posterior 
to the greater omentum, the cyst ruptured 
and was evacuated of slightly* over two gallons 
of gelatinous, colloid material. The cyst wall 
was attached to the pelvis, extending up both 
sides of the abdomen, attaching itself to the 
inner lateral aspect of the ascending and 
descending colon, going underneath the omen- 
tum and stomach and was attached to the 
posterior peritoneum above the left kidney, 
the root of the mesentery below the liver, and 
to the jejunum near the ligament of Treitz. 
In peeling off this cyst wall, which was very 
fragile, many small pieces of the wall were 
undoubtedly left within the abdominal cavity. 
There were also large groups of colloid material 
above the stomach, and between the liver and 
the chest wall. These were cleaned out as well 
as possible with the gloved hand. Where the 
cyst wall was attached to the inner lateral side 
of the cecum it was found that the appendix 
penetrated the cyst wall and extended down- 
ward, parallel to the right side of the rectum, 


a distance of 7 inches. The cyst wall was cut 
down to the root of the appendix and an 
appendectomy done. It was found that the 
appendix had undergone complete calcareous 
degeneration, with the end of the appendix 
lying open and containing a fecalith, the size 
and shape of an olive seed. Both ovaries had 
apparently undergone complete calcareous 
degeneration and were extremely hard to 
palpation. The left ovary was removed for 
diagnosis. The patient left the table in fair 
condition. 

Pathological Report. The specimen consists 
of a fibrous wall showing quite a little colloid 
material on the surface. The wall itself is 
rather thick, presents many small cysts filled 
with colloid, giving the impression that it is a 
colloid carcinomatous condition. The ovary is 
irregular in outline, measuring 3.5 by 3 bv 
2.25 cm., calcified. What has been taken for 
the appendix is a tube measuring 5 cm. in 
length by 2.25 cm. diameter. Its outer surface 
is rough with many adhesions. Cutting through 
the wall it is calcified, giving the impression of 
arteriosclerosis. Its central part contains a 
partial^ organized clot. At the tip is -a piece of 
tissue shaped like a date seed and measuring 
2.25 by 1 by 0.7 cm. It is a little rough, trans- 
lucent in appearance and fairly firm. 

Cyst Wall. Portion of the cyst wall is 
fibrous and on either surface there are small 
colloid cysts, giving a definite impression of 
carcinoma. Specimen measures six quarts, 
weighs 1334 pounds. 

Microscopic section from what was taken to 
be the appendix shows a typical appendiceal 
wall, fibromuscular structure with the lumen 
presenting very little round cell infiltration but 
hypertrophy and hyperplasia of the cylindric 
cells of the lining mucosa, which are actively- 
secreting mucus. There is no invasion of the 
muscular structures. The calcified wall pre- 
sents quite a typical bone formation with 
some calcified material. 

Section from various parts of the cyst wall 
shows a fibrous structure with scattered 
pockets of mucoid material with quite a little 
round cell infiltration. Occasionally one sees 
cylindric cells on the surface of these cysts 
actively secreting mucus. At no point, however, 
do they invade the wall. No mitotic figures are 
recognized and the cells are quite normal as to 
size, shape and staining properties. At no point 
is there any evidence of a colloid carcinoma as 
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would be shown by the eccentric nuclei. I am 
inclined to view the condition as a mucocele of 
the appendix, especially the distal end which 
has ruptured and produced a pseudomyxo- 
matous peritonei, which occurs sometimes in 
this condition. The condition is not malignant 
in the sense that a carcinoma has developed, 
but is malignant clinically in that the condition 
tends toward the death of the individual. 

Microscopic section of the ovan r shows 
quite typical bone formation throughout. 

Mucocele of the appendix with pseudo- 
myxomatous peritonei. 

This patient went through an uneventful 
convalescence and on December 22, 1934, 
thirty days postoperatively, was started on 
x-ray therapy to January u, 1935, a series of 
fourteen treatments, receiving 1386 r units 
over the abdomen and 1192 r units over the 
pelvis. 

SUMMARY 

A short history on mucocele of the ap- 
pendix is presented, and a report is given 
of those found in a total of 6225 appen- 
dectomies studied pathologically at the 
Hollywood Hospital in the ten year period 
from 1925 to 1934, inclusive, with a per- 
centage of 0.11. The total number of 
available reported cases in the literature 
is 256. 

The interesting features of the case 
presented was that the first and only 
known attack thirty-four years previous 


to operation was treated conservatively; 
the patient was in bed for three months 
and was not operated. At the time of opera- 
tion about nine quarts of mucinous material 
was removed. The postoperative treatment 
is discussed, in that this case was treated 
as a low grade malignancy and received 
deep x-ray therapy following operation. 
Two years postoperatively, the patient 
shows no evidence of recurrence of the 
disease . 

Recent check-up of this patient in December, 
1936 reveals her to be apparently in good 
physical condition. The abdomen now measures 
33 inches in circumference at the umbilicus and 
there is no evidence of a return of the disease. 
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GASTROJEJUNOCOLIC FISTULA* 

A BRIEF REVIEW OF THE LITERATURE AND REPORT OF A CASE 
Adolph Von Prief Fardelmann, m.d., f.a.c.s. 

Attending Surgeon, Lutheran and Bushwick Hospitals 
BROOKLYN, NEW YORK 


I N 1903 Czerny reported the first case 
of gastrocolic fistula following gastro- 
enterostomy. The 70 previously re- 
ported originated from cancer of the 
stomach or colon. In 1912 Haudeck made 
the first roentgen ray diagnosis of gas- 
trocolic fistula caused by carcinoma of the 
stomach. Burnham in 1917 reported the 
first carcinoma of the colon with fistula 
into the stomach, in which the diagnosis 
was made with roentgenograms. Verbrugge 
in 1924 studied all previously reported 
cases and wrote the most complete article 
on the subject. He collected 202 cases 
from the literature and added 14 more, 
making a total of 216 cases. Since then 
up to 1930, 13 more cases were added by 
various authors, making a total of 229 
cases reported from 1903 to 1930. 

ETIOLOGY 

Verbrugge noted that fistulas due to 
carcinoma were decreasing and that those 
due to gastrojejunal ulcer were increasing 
with the growing popularity of gastro- 
enterostomy for the treatment of gastric 
and duodenal ulcer. Trauma, abdominal 
tuberculosis and gastric ulcer are uncom- 
mon causes. Early diagnosis and interven- 
tion in cases of cancer of the digestive 
tract have lowered the number of these 
large tumors so that fistulas due to their 
extension have been reduced. 

The incidence of fistulas following gastro- 
enterostomy is variously stated. It is quite 
excepted that when it does occur it is 
usually in the period from a few weeks 
to nine and one-half years after opera- 
tion, Its occurrence is dependable on 
the number of jejunal ulcers that appear 
postoperatively. 


Most authors agree with Pratt that 
jejunal ulcers following gastroenterostomy 
practically always occur in the group of 
cases whose original trouble was a duodenal 
ulcer rather than gastric ulcer. 

Lewishon, of Mt. Sinai, claims jejunal 
ulcer occurred in 35 per cent of the gastro- 
enterostomy cases for duodenal ulcer done 
at Mt. Sinai between the years 1915 and 
1920. Most ail other authors consider these 
figures too high. 

Balfour states that the occurrences of 
gastrojejunal ulcer in a series of 500 cases 
of gastroenterostomy for duodenal ulcer 
observed over a ten year period was 3.26 per 
cent; the British Medical Association 
survey of 744 cases observed over a period 
ranging from four to nine years was 2.8 per 
cent, and the Germans report 5 per cent. 
Mayo and Rankin estimate that gastro- 
jejunal ulcer occurs in 1 to 3 per cent of 
patients following operation for gastric 
and duodenal ulcer. Lahey in 1935 wrote, 
“ It is interesting to note that gastrojejunal 
ulcer is now considered a serious and not 
unlikely complication of any operative 
procedure for ulcer in which the stomach 
is anastomosed to the intestine and not a se- 
quela peculiar only to gastroenterostomy.” 

The etiology of gastrojejunal ulcer is 
still in a state of hypothesis. Supposed 
causes are: (1) sudden exposure of the 
jejunum to hyperacid gastric contents; 
(2) the use of unabsorbable sutures and 
Murphy buttons; (3) operative trauma to 
the mucosa by use of heavy clamps, etc. 
and (4) focal infection. In addition, other 
factors that contribute to this sequela of 
gastroenterostomy, are: (1) carelessness 


in postoperative diet and medical super- 
vision; (2) the same causes that produced 

* Read before Surgical Section of the Queens County Medical Society, June 25, 1936. 
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the original ulcer; (3) type of operation, 
(particularly frequent after von Eiselberg 
pyloric exclusion operation); (4) breaking 
down of hematoma; (5) syphilis; (6) faulty 
operative technique, particularly placing 
the anastomosis too high (Woolsey); (7) ex- 
cessive smoking, alcoholism and the use of 
condiments; (8) fatigue and exposure, and 
(9) arteriosclerosis. In other words, the 
cause of jejunal ulcer is really unknown. 
However, it is definitely known that pri- 
mary ulcer of the jejunum is extremely 
rare. 

AGE AND SEX 

All patients at the Mayo clinic series 
were between twenty-seven and sixty-one 
years of age. In all the reported cases, all 
but one were males. Eusterman asserts 
that the proportion of males to females 
affected with gastric and duodenal ulcers 
is 3:1, and that with jejunal ulcers is 6:1. 

PATHOLOGY 

Fistulas in cases of carcinoma of the 
stomach or colon are part of the tumor 
itself. Fistulas due to perforation of a 
jejunal or gastrojejunal ulcer are essen- 
tially different. In brief, first a duodenal 
ulcer or other gastric pathology, then 
following a gastroenterostomy an ulcer 
develops at the stoma and spreads around 
the jejunum. The perforating ulcer, and 
all jejunal ulcers tend to perforate, becomes 
plastered to the colon and finally perforates 
it, forming the fistula. After perforation 
the ulcer, as a rule, heals and the mucosa 
appears normal. This process is accom- 
panied with more or less adhesions depend- 
ing on the amount of spreading local 
peritoneal inflammation. In many cases 
the efferent jejunum becomes swollen and 
thickened due to infection from the colon. 

SYMPTOMS 

The symptoms of gastrojejunocolic fis- 
tula are along the lines of evolution. There 
is first, the symptom syndrome of the 
associated lesion. In cancer of the stomach 
or colon, the usual findings of these dis- 


eases, then at some time or other perfora- 
tion occurs, with more or less abdominal 
pain, to be followed by the symptoms of 
fistula. 

In the jejunal ulcer cases, the patient 
has been operated upon for his primary 
gastric or duodenal ulcer with a definite 
improvement in his health over a period of 
six months to nine and one-half years. 
Then he may, or may not, have the symp- 
tom complex of jejunal ulcer to be followed 
by the findings of fistula which are: 

1. Diarrhea. This is the most constant 
of all symptoms and results in the patient’s 
loss of general good health. Stools average 
six to ten a day; are usually yellow, soft, 
with strong foul odor, acid in reaction (due 
to gastric secretions or fatty acid) and 
contain neutral fats. Lienteric stools may 
occur. It does not yield to medication as a 
rule. 

2. Eructation of foul gas is often present. 
Often medication given in an enema may 
be tasted. 

3. Vomiting of fecal material is not a 
common occurrence, but when it occurs in 
the absence of intestinal obstruction, it is 
pathognomonic of the disease. 

4. Pain is rare and not dependable. It 
may be localized above the umbilicus from 
the perforating ulcer, or cramps that 
are generalized, due to partial intestinal 
obstruction. 

5. Loss of iveigbt occurs although the 
patient has a normal appetite. The loss is 
sometimes considerable, accompanied by 
marked dehydration and general weakness. 

PHYSICAL SIGNS 

These varj' considerabfy and are of little 
value. Abdominal palpation is usually 
negative. Peristalsis is active and perhaps 
high pitched sounds maj r be heard over the 
fistula. Occasionally in the emaciated pa- 
tient, peristalsis may be seen. 

DIAGNOSIS 

Wasting without apparent cause, abdom- 
inal discomfort or pain (usually with a 
previous history of jejunal ulcer), fecal 



Nr*vv Semes You XXXV No. 2 


Fardelmann — Gastrojejunal Fistula American journal or Surgery 529 


smelling eructations, lecal vomiting with- 
out evidence of obstruction, or alimentary 
vomiting in which the presence of ster- 
cobilin and indole can be demonstrated, 
diarrhea, the stools containing undigested 
food, fats and hydrochloric acid. Colored 
meals rapidly appear in the stools. Colored 
enema solutions are quickly recovered by 
gastric lavage. Roentgenographic study is 
most important in establishing the diag- 
nosis, which must be differentiated from 
incomplete intestinal obstruction or an 
acute peritonitis. 

PROGNOSIS 

It is usually fatal unless there is surgical 
intervention. In Loewy’s series of 26 cases, 
1 1 patients who were not operated upon 
died. 

TREATMENT 

Since jejunal ulcers are the most im- 
portant single entity as the cause of gastro- 
jejunocolic fistula, prophylactic measures 
are paramount. They may be outlined 
briefly as follows: (1) strict diet following 
gastroenterostomy, no smoking, alcohol or 
condiments; (2) proper administration of 
alkalies; (3) moderation in habits and 
living. When the diagnosis of fistula is 
established, operation is indicated, losing 
little or no time in preoperative treatment. 
The water balance should be established 
and acidosis, if present should be com- 
bated. The operative procedure should be 
as simple as possible, each case making 
its own demand on the judgment of the 
surgeon. Operation may be a simple closing 
of the fistula and the undoing of the gastro- 
enterostomy, or extremely radical with 
“bloc” resection of the part of the in- 
volved colon, jejunum and stomach. 

It must be remembered, as Lahey points 
out, that the undoing of the gastroenter- 
ostomy leads to recurrence of the duodenal 
ulcer. 

According to Loewy’s statistics in 63 
operations of all kinds, there were 61.9 per 
cent cures, 11,1 per cent definite recur- 
rences, and 27 per cent deaths. Lahey’s 


mortality is given as 15 per cent. Of the 
20 cases operated upon at the Mayo clinic, 
4 partial resections of transverse colon 
were made; in 15, the fistula was closed; in 
11, the old gastroenterostomy was cut 
off; in 4, a new one was made; in 2, the 
old gastroenterostomy was reestablished; 
in 3, partial resection of the jejunum was 
performed; in 2, pyloroplasty; in 1, jeju- 
nostomy and cecostomy. Five patients died; 
2 following the resection of the colon for 
carcinoma, 1 from acute nephritis two 
years after operation, 1 from general 
peritonitis and bronchopneumonia, and 
1 from indefinite cause. 

CASE REPORT 

A white male, aged thirty-six years, entered 
the Lutheran Hospital, Brooklyn, N. Y., on 
March 3, 1926, and was discharged March 25, 
1936, three weeks after admission. His chief 
complaints were diarrhea with six to seven 
bowel movements every twenty-four hours; 
lost sixty-one pounds in weight during the last 
two years; extreme weakness; normal appetite. 

Labor at ory Data. Red blood cells 4,410,000; 
hemoglobin 80 per cent; white blood cells 9400; 
polymorphonuclears 68; lymphocytes 26; eosin- 
ophils 1 ; basophils 1 and monocytes 4 per cent. 
The urine was negative. The blood Wassermann 
and Kahn tests were negative; blood sugar 
72.2; non-protein nitrogen 33.8; creatinin 1.46 
mgs. per 100 c.c. Gastric analysis reported from 
Queens General Hospital showed a normal 
curve. His stools were negative for ameba. His 
blood pressure was 92/66. Patient now weighs 
r 14 pounds, is emaciated and dehydrated. 

Physical findings are negative, except for an 
old upper right rectus incisional scar, three 
inches long. 

Past History-. In April, 1922, he had a 
duodenal ulcer, for which a posterior gastro- 
enterostomy and appendectomj'- were per- 
formed at the Mare Island Hospital, California, 
May 2, 1922. After three months he was dis- 
charged having made an uneventful recovery. 
He enjoyed good health up to two years ago 
when he suddenly began to have diarrhea, six 
to seven stools a day, not accompanied by any 
pain, tenesmus, blood, or mucus in the stools. 
There was no nausea or vomiting. The stools 
were liquid mostly. He was seen in May, 1935, 
and while under treatment, was free from 
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diarrhea for three months, having only two 
formed stools daily and gained thirty pounds in 
weight. In August, 1935, his diarrhea reap- 
peared and he entered the Lutheran Hospital, 
August- 5, 1935, stayed one day and left, no 
work-up being done. In February, 1936 he 
entered the Queens General Hospital where a 
work-up was done and an x-ray diagnosis of 
“fistula connection between splenic flexure of 
the colon and greater curvature of the stomach ” 
was established by Dr. Startz. 

The patient returned to Dr. Morsch, to 
whom we are indebted for this interesting case. 
He was admitted to the Lutheran Hospital on 
March 3, 1936, with the mentioned history, 
Dr. A. L. Voltz confirming the previous x-ray 
diagnosis. On March 13, 1936, the operative 
findings showed a normal gall bladder, appar- 
ently normal stomach and duodenum with no 
evidence of the old duodenal ulcer but there 
was a posterior gastroenterostomy, at the anas- 
tomotic line of which, close to the greater curva- 
ture of the stomach, a fistula into the transverse 
colon three-fourths inches in diameter was 
found. The stoma at the enterostomy easily 
admitted two fingers. There were a moderate 
amount of adhesions. Sharp knife dissection of 
fistulous tract was performed with closure of 
the colon and reestablishment of the gastro- 
enterostomy. Section of the fistula taken for 
biopsy was reported as “normal gastric 
mucosa/' 

His convalescence was uneventful, except 
that on the fourth postoperative day, he 
developed an acute catarrhal otitis media in 
the right ear. This had subsided before his dis- 
charge, twelve days postoperative. He had 
gained six pounds and his bowels were moving 
once a day. 

In a follow-up three months later, the 
patient gained forty-six pounds; he has no 
complaints; his bowels are normal and he has 
resumed his usual duties. 

SUMMARY 

x. One should suspect a fistula in the 
presence of a persistent diarrhea following 


an operation for gastric or duodenal ul- 
cer, associated with loss of weight, fecal 
vomiting and eructation of foul smelling 
gas, intestinal obstruction being ruled out. 

2. Jejunal ulcer occurred in 1 to 3 per 
cent of all ulcer cases for which a gastro- 
enterostomy had been performed. Of 
these, 10 per cent ultimately developed 
gastrocolic fistulas. 

3. Once an ulcer patient, always an 
ulcer patient, regardless of the type of 
surgical treatment. 

4. Postoperative gastric cases should be 
impressed that they must continue under 
strict medical supervision the rest of their 
lives. Habits are restricted, particularly 
the use of tobacco, and perhaps, alcohol. 
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SYMPATHECTOMY FOR HIRSCHSPRUNG’S DISEASE 

AND POLYPOSSIS 

Claude E. McCarty, m.d., f.a.c.s. 

Surgeon, St. Anthony’s Hospital 
DODGE CITY, KANSAS 


T HE gratifying results of sympathec- 
tomy in the relief of Hirschsprung’s 
disease recommend this surgical pro- 
cedure in many cases and suggest its further 
efficacy in the treatment of conditions 
arising from obstipation. 

Case i. W. A. a girl, nine years of age, 
was admitted to the hospital April 23, 1 935* 
Her maternal grandparents were tuberculous. 
This child was four days old before a movement 
of the bowels could be produced by glycerine 
suppositories and Epsom salts. She had never 
had a natural evacuation and suffered frequent 
periods of complete obstipation. Diet had failed 
to affect this condition in any way. Salts and 
glycerine enemas produced only weekly or 
biweekly bowel movements. 

Her abdomen was pendulous and greatly 
distended; the colon could be easily outlined. 
The urinalysis was entirely negative. 

Operation. April 24, 1935. A midline inci- 
sion was made below the umbilicus. The colon 
was found to be 3 inches in diameter with over- 
developed muscular coats. The length was 
increased and the colon felt thick and heavy 
throughout. The appendix was removed. The 
posterior peritoneum was incised vertically to 
the origin of the inferior mesenteric artery. 
Sympathectomy according to Rankin, 1 “The 
presacral nerve is divided at the right border 
of the left common iliac vein. ... It is then 
raised upward by gentle dissection and the 
branches which reach it from the fourth lumbar 
ganglia are divided on each side . . . The con- 
necting branches from the third lumbar ganglia 
are divided as they pass to join the nerve from 
beneath the common iliac arteries. When the 
nerve has been raised a little higher its lateral 
roots may be severed ...” The two principal 
roots of the inferior mesenteric plexus were 
resected and the peritoneum closed. The 
abdominal incision was closed layer by layer, 
leaving 1000 c.c. normal saline solution in the 
peritoneal cavity. 

1 Rankin', Bergen and Buie. Diseases of Colon, 
Rectum and Anus. Phila., \V. B. Saundeis & Co. 


The patient’s bowels moved satisfactorily 
without enema the second day after operation. 
Convalescence was uneventful and she was 
discharged May 4, 1935- 

Four weeks later the patient reported three 
bowel movements daily without medicine of 
any kind and June 6, 1935 she reported two 
natural bowel movements daily. A year 
later the patient was in excellent health 
and had been attending school regularly. 
She was having two daily natural bowel 
movements. 

Case ii. D. S. A young single woman, 
twenty-two years of age, was admitted Decem- 
ber 5, 1935 with complete intestinal obstruc- 
tion. Family history negative. This girl had 
menstruated once at twelve years and not again 
until fourteen; since then the interval is four 
weeks, duration seven days, amount excessive. 
She complained of severe pain that necessitated 
remaining in bed for seven days preceding the 
period and for two days after onset. 

She gave a history of constipation of a year’s 
duration, relieved only by enemas which, dur- 
ing the last month, had caused severe cramping. 
X-ray findings revealed an obstruction in the 
sigmoid flexure, filling defect of 2^2 inches and 
gross polypoid involvement of the entire colon, 
sigmoid and rectum. 

Because of the youth of this patient it was 
hoped that the semi-invalidism subsequent to 
extensive colon resection might be avoided. As 
an effort in this direction it was decided to 
attempt to relieve her condition by means of 
sympathectomy and x-ray therapy, leaving 
future colon resection contingent upon the 
results. 

Operation. December 10, 1935. A left rectus 
incision was made from the level of the umbili- 
cus to the pubis. The peritoneal fold across the 
sigmoid holding the sigmoid to lateral abdomi- 
nal wall produced a kink causing partial 
obstruction. There was a small adhesion 
between the ileum and the uterus. The fold in 
the side peritoneum was lengthened about 
\}4 inches by cutting across and suturing 
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transversely. The adhesion between the ileum reported one or two bowel movements daily 
and the uterus was removed. The posterior without laxatives. Her menstruation is normal 
peritoneum over the sacral prominence was and painless. 



A B 

Fig. i. Case of polypossis; a, before treatment; b, after treatment. 


incised and the presacral nerve with the con- 
necting branches resected. 

The patient’s convalescence was uneventful. 
On January 3, 1936, she was given x-ray 
therapy and discharged. 

Her next menstrual period was normal as to 
flow and painless. 

On February 16, 1936 she was readmitted 
with complete obstruction caused by released 
polypoids temporarily lodged in the sigmoid 
colon. The intestinal tract was emptied with 
Levin’s duodenal tube. On February 20 the 
patient passed large polypoid masses from the 
bowel. Bowels moved normally without medi- 
cine or enema. The patient was discharged. 

X-ray examination on March 12, 1936 re- 
vealed a normal colon. June 1, 1936 the x-ray 
studies showed a normal colon. The patient 


These reports are submitted as sugges- 
tions for the possible relief of these condi- 
tions without radical surgery. 

SUMMARY 

1. Hirschsprung’s disease can be cured 
by sympathectomy. Aggravated cases of 
long duration often yield rapidly and sat- 
isfactoriI) r to this treatment, presenting 
strong evidence in its favor. 

2. Sympathectomy plus irradiation is a 
safe and rational procedure in the at- 
tempted relief of polypossis. 

3. Sympathectomy does cure certain 
types of dysmenorrhea. 



COMBINED ROENTGENOTHERAPY AND ULTRA- 

SHORT WAVE 

Isidore Arons, m.d. and Boris Sokoloef, m.d. 

NEW YORK 


T HE problem of increasing the radio- 
sensitivity of malignant tumors has 
long been recognized as of primary 
importance in the treatment of cancer and 
has been approached from various aspects 
and angles. Gottwald and Schwarz 1 had 
shown that radiosensitivity depends in a 
large degree on the blood supply of the 
tissue, active arterial hyperemia effecting 
an increase of the radiosensitivity. Study- 
ing heating effects resulting in a local 
hyperemia, Rohdenburg and Prime 2 em- 
ployed diathermy to heat in vitro the 
tumor cells and followed this with roent- 
gen ray irradiation. They succeeded in ob- 
taining more positive results by combined 
technique. Liebesny 3 was also able to pro- 
duce a similar destruction of mouse carci- 
noma bv means of diathermy alone, with 
only a partial and temporary destruction. 
Teilhaber, 4 Schwarz and Berndt, and 
Mueller, 5 using diathermy combined with 
roentgenotherapy in treating malignant 
tumors, reported favorable results. Never- 
theless the combined technique has not 
found adaptation in general practice. 

Since the introduction of short wave and 
ultra-short wave apparatus, numerous at- 
tempts have been made to utilize this 
agency for treatment of neoplasms. Schere- 
schewsky® was the first to report the results 
of experiments on transplanted mouse sar- 
coma. In using ultra-short waves of 3 meter 
length the growth of the tumor was in- 
hibited, and complete disappearance of the 
growth resulted in a few cases. Pflomm, 7 
conducting a series of very precise experi- 
ments on Jensen rat sarcoma, found that 
under the short wave treatment of 4.5 
meter length the tumor ceased to grow 
almost at once and later became reduced 
in size and necrobiosed. Histologic exami- 
nation showed marked capillary hyperemia 


with a free transudation of blood at the 
periphery of the tumors, and a migration 
of parietal leucocytes through the vessel 
wall. Some thrombosis had occurred in the 
tumor vessels and finally focal necrosis 
was also observed over the entire area. 

Reiter, 5 experimenting on Jensen sar- 
coma and Flexner carcinoma with short 
waves ranging from 3 to 15 meter length, 
stated that this irradiation has a specific 
biologic effect conditioned by the wave 
length, and is most apparent with waves 
under 4 meter length. A heavy dose pro- 
duces a dilatation of the blood vessels. 
Histologic study of the treated tumors 
showed that wave length of 3.5 meters 
proved to be the most destructive. 

Reiter 9 later investigated the effect of 
short waves on cell metabolism, and found 
that with a wave length of 3.4 meters there 
was a marked suppression of anaerobic fer- 
mentation of sugar, of as much as 80 or 
90 per cent. In this particular, short wave 
irradiation differs from x-rays in that the 
action of the latter shows no effect on an- 
aerobic metabolism. He excludes the effect 
of raised temperature as the possible factor 
responsible for this specific biologic action. 
His general conclusion is that the primary 
action of the short waves is on the metab- 
olism of the cell directly, while x-rays 
interfere with the metabolism only through 
the direct damage to the cell itself. 

Roflo 10 demonstrated that waves ranging 
from 0.58 to 6.75 meter length inhibit the 
growth of rat sarcoma in vitro, but not 
that of the embryo chicken heart. The ir- 
radiated rat sarcoma failed to take in an 
average of 40 per cent of the animals, as 
compared with the 100 per cent take in 
the non-irradiated grafts. 11 The irradiated 
grafts which did survive grew much more 
slowly than the controls. 
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Hill 12 investigated the growth of Jensen 
rat sarcoma with a weak dose of ultra- 
short waves alone, and also in combination 
with radium treatments. Evidence was 
obtained that ultra-short wave irradiation 
made the tumor more sensitive to radium, 
although either agent was ineffective when 
used alone, and the weak dose of ultra- 
short waves was too small to cause any 
serious injur}' to normal cells. There was 
also no rise in temperature to a degree 
which in itself might be lethal. 

Mortimer and Osborne, 13 however, stated 
their belief that “heat alone was responsible 
for the therapeutic effect which the short 
wave generators produce.” Hasche and 
Collier 1 ^ found no evidence of a retarding 
effect on the growth of the tumor when 
Ehrlich mouse sarcoma in vitro was ex- 
posed to 3.5 meter waves. Eidinow 15 is also 
of the opinion that there is no specific ac- 
tion of the ultra-short waves of 3 and 4 
meters. He believes that ail ultra-short 
waves appear to act in the same way as 
the diathermy currents of longer wave 
lengths, which is by heating the tissues. 
Haas and Lob, 10 and in a later paper, Lob, 17 
disclaim any specific action on the tumor 
by the short waves. Experimenting with 
the Jensen mouse sarcoma and carcinoma, 
they have observed no other action except 
a heating effect on the tumor. All their 
attempts to treat malignant tumors with 
short wave irradiation have given negative 
results. More recently, Dickens, Evans 
and Weil-Malherbe, 18 studying the effect 
of ultra-short waves on cancer tissue in 
vitro, concluded that only heat is responsi- 
ble for the destructive effect of this 
irradiation. 

The results obtained by Schliephake, 19 
who used short wave treatments combined 
with x-rays in carcinoma of the uterus, 
seemed to be uncertain. He used two elec- 
trodes opposite each other, one plate over 
the uterus and another over the sacrum. 
Later he modified this technique using an 
internal vaginal electrode because of the 
'pains produced in the sacrum. Wave 
lengths of 6 and x 5 meters for forty minutes 


were employed. After several treatments 
a marked disintegration of the carcino- 
matous tissue was observed, but on stop- 
ping the treatments for a period of several 
weeks, the growth recurred. 

The first detailed and thorough report 
on the combined short wave and x-ray 
therapy came recently from Fuchs, 20 who 
reported the work done at the City Hospital 
in Vienna. Liebesny’s technique for appli- 
cation of short waves was followed, in 
which the heating factor is eliminated, 
the treatment being based on the specific 
electrical reaction only. The electrode-skin 
distance was at least 10 cm. in order to 
produce the desired depth effect; 15 meter 
wave length was used and the treatment 
lasted twenty minutes. X-ray therapy was 
applied a few hours after the short wave 
irradiation. Fuchs states that the com- 
bined technique produced no increase in 
the tumor growth and had no effect on the 
skin reaction with the Coutard technique. 
He believes that the combined technique 
is of eminent value in the treatment of 
neoplasms and urges its application in 
x-ray clinics. 

TECHNIQUE 

The biologic premises for this work are 
based on the non-thermal properties of 
short wave therapy. 

According to investigation by Pflomm 21 
and confirmed by Liebesny and others, 
the ultra-short waves possess a strong 
vasodilatory action. In Pflomm’s experi- 
ments on frogs, after an application of 
U.S.W. there exists a marked vascular 
dilatation, especially of the capillaries, 
which remains for a few hours. 

Pflomm pointed out that the tempera- 
ture in the region treated did not rise 
above 26 or 27 degrees C. and that by 
simple heating none of these effects could 
be produced, except a very insignificant 
one of short duration. This specific athermic 
action was demonstrated by a series of 
experiments with adrenalin. The thermal 
stimulation was more or less completely 
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annihilated by adrenalin, but athermal 
dilatation remained unchanged. 

Liebesny in his recent monograph 22 con- 
cluded that heat is not only useless but 
might be harmful. He avoids heating of 
the skin by increasing the air space between 
the skin and the electrode. Heating of the 
deep-lying tissues should be reduced by 
using a very weak intensity of current. 

In applying short waves, their bacterio- 
cidal action and analgesic effect should 
also be taken into consideration. Short 
wave treatments were found to be useful 
in relieving pain, the effect being quite 
lasting. As a rule, in cancer patients with 
infection, five daily short wave treatments 
preceded the combined course of treat- 
ments. Also in a series of postoperative 
cases with persistent suppuration, and in 
the erythemas of roentgenotherapy, short 
waves were found helpful. 

For our work a short wave apparatus of 
6 meter wave length and approximately 
250 watt capacity was used, with circular 
rubber-protected condensor electrodes, 
10 cm. in diameter and a skin-electrode 
distance of 7 to 12 cm., the “active” elec- 
trode having the shorter air space. In order 
to duplicate approximately the same dos- 
age in each treatment: (1) the electrodes 
were adjusted to the same position at the 
same distance from the skin, (2) the same 
voltage setting was used as previously em- 
ployed, and (3) an endeavor was made to 
obtain the same reading on the so-called 
high frequency milliampere meter, which 
is a more or less arbitrary scale. In the be- 
ginning we attempted to determine the 
exact number of watts actually required 
for each treatment. A milliameter was put 
in the plate circuit of the apparatus which 
thus indicated the current absorbed for 
actuating the oscillation. The milliamperes 
used by the patient were determined by 
first noting the number of milliamperes on 
the meter with the patient in the short 
wave field. The patient was then removed 
from the field and the drop in the milliam- 
pere reading was taken to constitute the 
number of milliamperes used by the pa- 


tient. This number was multiplied by the 
number of volts (from the voltage setting) 
used and the result calculated in watts. 

! . . . ' . 1 


C) - 



Fig. 1. Case i. J. K., aged sixty-eight years; gener- 
alized laryngeal carcinoma, extrinsic and intrinsic. 
Received 30 x-ray treatments, divided into 2 treat- 
ments daily, right and left; total of 3000 r to each 
side. Treatment combined with short wave therapy. 

While this procedure gave some definite ex- 
pression of the dosage, yet as far as dupli- 
cation of the dosage was concerned, we 
found that we were able to obtain fairly 
identical conditions by adhering to the pro- 
cedure first mentioned, measuring the air 
distance, etc. In every case we tried to 
avoid raising the temperature of the part 
treated, both by keeping the air space be- 
tween the electrode and the skin fairly 
wide, and by limiting ourselves as much as 
possible to the lower voltage settings. The 
usual length of each treatment was fifteen 
minutes. 

These ultra-short wave treatments were 
combined with the Coutard technique of 
roentgenotherapy. The short wave treat- 
ments were given either shortly before or 
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in between the two halves of a daily .v-ray 
dose. The patient’s general condition was 
checked by frequent blood counts and 


November, 1935. Laryngoscopy revealed a 
generalized laryngeal carcinoma, combined 
extrinsic and intrinsic, with a free peduncu- 



Fig. 2. Case i. Examination onc[month later; epiglottis much freer and 
movable but much thicker on its left half; right side of epiglottis still 
thick but movable. The vocal cords are more pliable, the left still 
presenting some cauliflower appearance and thicker than the right 
side. The right cord is normal. 

Subsequent history — patient is gaining weight, feeling well and 
voice is normal. 


physical examinations. We also attempted 
to keep a check on the progress of treat- 
ments by doing Vernes ’ 23 flocculation tests 
for malignancy.* 

CASE REPORTS 

During the last year 30 cases of malig- 
nancy were treated with the combined 
techniques of Coutard and the ultra-short 
waves. For our observations different 
localizations of the malignancy were se- 
lected: carcinoma of the oral cavity, of the 
latynx, of the epigastrium, of the uterus, 
and of the rectum. These cases may be 
divided into two series, (1) those of the 
radiosensitive and (2) those of the radio- 
resistant type of tumor. In addition to 
these, there were 4 postoperative cases, in 
which the tumors were removed by sur- 
gery but suppuration of the incision resisted 
ordinary means of treatment. 

first series: radiosensitive 

TUMORS 

Case i. J. K., aged sixty-eight years, male, 
had always been in good health previous to the 
onset of hoarseness and hemoptysis, occurring 
about one week prior to the examination in 

*The Vernes’ flocculation test for malignancy is a 
serum flocculation test. Various dilutions of copper ace- 
tate are used and the flocculation value is determined 
by means of a special photometer. 


lated mass, about 2 cm in diameter, arising 
from the left vocal cord and extending to the 
right cord. It was dark brown and somewhat 
cauliflower in appearance with a few ulcera- 
tions in its mesial surface and formed a shelf- 
like area in the posterior portion of the larynx. 
There was considerable edema associated with 
the tissue swelling (Fig. 1). 

The patient received a total of 6000 r in 
fifteen sittings over a period of six weeks, 200 r 
over each of the two fields with r mm. Cu. 4 * 
2 mm. AL, at 50 cm. distance. Ultra-short wave 
treatments were given before and in-between 
the two halves of the daily dose of x-rays. 

Laryngoscopy after four weeks of combined 
treatment revealed considerable improvement. 
The epiglottis was much freer and more mov- 
able, and the vocal cords were more pliable. 
The left cord still presented some cauliflower 
appearance but the right cord was decidedly 
more normal. The patient's general condition 
was satisfactory, a gain of several pounds 
having been recorded (Fig. 2). 

The combined course of therapy was followed 
by several treatments of short wave alone. 
Examination three months later demonstrated 
the disappearance of the mass, though some 
impairment of movement on both sides still 
remained. Hoarseness became much less 
pronounced. 

Remarks . Biopsy revealed a radiosen- 
sitive epidermoid carcinoma, Grade in, 
which responds with good results with the 
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Coutard technique alone. Prior to the 
treatment there was considerable edema 
of the larynx, nevertheless, the combined 


at the left epiglottic border with some discharge 
from a crater-like lesion and which elevated the 
left cord slightly. 




Fig. 3. FlG - 4. 

Fig. 3. Case u. W. B., aged sixty-six years; squamous cell carcinoma of 
larynx. Grade 1. December, 1935 the lesion is located in the region 
of the left arytenoid afid extends to the left ary-epiglottic and glosso- 
epiglottic folds, and downward on the posterior surface of the larynx 
into the cricoid region where there is a large ulceration. The left cord 
is partially concealed by the growth. There is some infiltration of the 
left vallecula. 

Received 30 x-ray treatments, divided into 2 daily treatments of 
200 r each combined with shortwave therapy. 

Fig. 4. May, 1936, the patient gained weight and his speech is normal. 
There is thickening and irregularity with scar formation of the anterior 
epiglottis; there is thickening of the left posterior epiglottis. The vocal 
cords appear normal. 


treatment did not increase the edematous 
condition. There was distinct, deep burning 
of the skin but no peeling occurred, nor 
any necrosis of the cartilage observed. 

Case ii. W. B., aged sixty-six years, male, 
complained of hoarseness and cough for 
about a year. Examination of his throat in 
January, 1936 showed a lesion located in the 
region of the left arytenoid, 2.5 cm in diameter, 
and extending to the left epiglottic field and 
extended downward on the posterior surface of 
the larynx into the crycoid region, at which 
point there was a large ulceration. The left 
cord was partially concealed by the growth. 
There was also some infiltration of the left 
vallecula. While the lesion extended to the right 
side the main infiltration was located in the left 
pyriform sinus (Fig. 3). No lymph nodes were 
palpable in the neck. The pathological report 
of the biopsy was cornifying carcinoma Grade 1 
in Broder’s classification. 

The patient was treated by the combined 
technique and received a total of 7200 r of 
radiotherapy, 3600 r on each side. 

Examination four weeks after starting the 
treatments showed considerable regression in 
neoformation, except for a small greyish area 


A reexamination four weeks later showed 
further regression in the growth, except for a 
very small area at the left epiglottic border 
which showed a grey membrane, apparently 
the remains of the irradiation effect rather than 
the remnant of cancerous growth. Laryngos- 
copy in June, 1936 revealed no evidence of 
malignancy, the vocal cords appeared normal, 
though some thickening still remained on the 
left of epiglottis (Fig. 4). 

Remarks. This case is similar to the pre- 
ceding one, the tumor being of the radio- 
sensitive type. In general, the patient went 
through the treatment much more easily 
than did the patient in Case 1. 

In considering the cases of the radio- 
sensitive type of tumor, the combined 
treatments showed no disadvantage over 
the Coutard technique alone. However, 
the skin irritation appeared to be less 
pronounced in the combined therapy. 

second series: radioresistant 

TUMORS 

Case hi. J. B., aged sixty-four years, male, 
had an exploratory gastrostomy performed in 
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May, 1935 which revealed a diffuse induration 
on the lesser curvature of the stomach at the 
cardia, extending well into the esophagus, and 


Remarks. It is premature to state any- 
thing about the results of the treatment 
in this case. However, considering that 



Fig. 5. Case hi* J. B., aged sixty-four years; 
diffuse induration of the lesser curvature of 
the stomach at the cardia in November, 1935. 



Fig. 6 . Case in. June, 1936 after irradiation and 
ultra-short wave treatments. 


involved the contiguous two-thirds of the poste- 
rior wall and the proximal third of the anterior 
wall. At that time it was diagnosed as inoper- 
able carcinoma of the cardia of the linitis 
plastica t} r pe. Roentgenograms taken in No- 
vember, 1935 revealed considerable proliferation 
of malignancy which had now affected the 
upper third of the greater curvature (Fig. 5). 
The patient had been suffering from stubborn 
pain which could be relieved only by opiates. 

In February, 1936 the combined technique 
of roentgenotherapy and ultra-short waves 
were instituted. The patient felt much better 
after four v*eeks of treatment, the pain gradu- 
ally decreasing in severity. The total dose 
received was 7800 r, divided over the anterior, 
posterior and lateral fields, with a distance of 
70 cm. 

Roentgenographic reexamination of the 
patient June 16, 1936, revealed considerable 
improvement in size and outline of the stomach. 
There was no evidence of irregularly in per- 
istalsis, with the exception of a moderate 
retardation at the cardiac end. The patient has 
gained eight pounds but complains of occasional 
spastic pain in the epigastric area, after any 
intemperance in his dietary regime (Fig. 6). 


less than 10 per cent of gastric carcinoma is 
of the radiosensitive t}*pe, and that this 
case is not a radiosensitive type of tumor, 
and in addition being in an advanced state, 
the improvement merits attention. In this 
case also, it was noted that the pronounced 
skin reaction which usually is manifested 
at 3000 r, appeared diminished (Pack and 
ScharnageP 4 ). 

Case iv. E. H., aged sixty-eight years, 
female, had been complaining of pain in the 
epigastric region and of a loss of 20 pounds 
weight during the six weeks prior to her admis- 
sion in November, 1935. Physical examination 
revealed a flat mass, 1 1 cm. in diameter, occu- 
pying the epigastric area, its upper border 
2.5 cm. above the umbilicus. Radiologic ex- 
amination showed a large constant filling defect 
chiefly along the lesser curvature and posterior 
aspect of the pars media and pylorica of the 
stomach, giving the typical appearance of an 
adenocarcinoma (Fig. 7). 

The patient was treated by the combined 
therapy, receiving 1200 r of x-ray radiation over 
each of two fields within a period of eight days. 
A second cycle of 1800 r was administered in 
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March, 1936, over each three fields within two 
weeks. 

Re-examination in March revealed an almost 



Fig. 7. Case iv. E. H., aged sixty-eight 
years; radiological examination, Novem- 
ber, 1935, shows constant filling defect 
along the lesser curvature and posterior 
aspect of the pars media and pvlorica of 
the stomach. 

normal appearance of the outline of the lesser 
curvature with the exception of a sluggish 
peristalsis (Fig. 8). 

At present the patient appears to be in good 
condition, has no complaints, and has gained 
seven pounds in weight. The treatments were 
given in divided doses, twice daily, short wave 
treatments given in between the .v-ray therapy. 
The treatments were well tolerated with excep- 
tion of an occasional mild nausea. The skin 
reaction appeared to be diminished in its 
intensity. 

Remarks. The results in this case are 
interesting, considering the radioresistance 
of the gastric adenocarcinoma. However, 
it is too premature to draw any conclusions. 

Case v. S. W. aged forty-four years, male, 
was admitted for treatments in April, 1936. 
The onset of disease dated back six months 
with nausea and vomiting, and of loss of weight 
and of appetite during this period. 

A'-ray examination revealed a dilatation 
forming a pouch in the middle third of the 


esophagus, which was caused by an obstruc- 
tion of the cardio-esophageal junction, and 
permitted only a sluggish passage of the barium 



Fig. 8. Case i\\ March, 1036 following 
treatment with combined roentgeno- 
therapy and short wave. 


meal. Esophogoscopy revealed that at the base 
of the esophagus there was an irregular, whitish, 
cauliflower-like appearance of the mucosa of 
carcinomatous origin. 

Combined technique was applied. A'-rays 
were given over three fields each totalling 3000 
r, in two daily treatments of 200 r to each field. 
The short waves were applied in the interval 
between the two treatments. The skin toler- 
ance was found to be markedly increased. 

Considering the very high dosage adminis- 
tered, the nausea was noted to be less than one 
would ordinarily expect under these conditions. 

Radiological examination in July revealed a 
widening of the upper portion of esophagus and 
sluggish peristalsis. At the lower third, the 
cardiac end passage was reduced to one-third 
of the normal width, but the meal passed with- 
out any obstruction or spastic reaction. The 
patient is still under treatment. 

Case vi. E. R., aged fifty-two years, female, 
has a history of cancer in the family. She had 
been complaining of a severe pain and rectal 
bleeding. A-ray examination in November, 
x 935> showed small circumscribed round shad- 
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ows scattered along the wall of the rectum and 
of the sigmoid, extending upward along the 
descending colon. Physical examination Decem- 



Fig. 9. Case vn. J. F,, aged thirty-seven years; mam- 
mar}' carcinoma of both breasts. Postoperative 
healing progressed under short wave treatment. 


her 5, 1935, revealed a narrowing of the rectum 
about 4 cm. from the external canal which 
extended for a distance of about 4 cm. There 
was an indurated mass, polypoid in character, 
forming a distinct ridge. Diagnosis of carci- 
noma of the rectum, epithelioma of prismatico- 
cellular type, was made. 

Combined treatments of x-ray therapy and 
ultra-short waves were begun on December 5, 
1935. X-ray treatments, given over four pelvic 
fields, totalled 6000 r. 

By January 14, 1936, the patient’s condition 
seemed to be greatly improved, the pain had 
diminished and additional radium was im- 
planted into the posterior wall of the rectum, 
totalling 2525 mghrs. 

An examination March 30 revealed no pal- 
pable induration, and the patient’s general 
condition was satisfactory. A re-examination 
in June, 1936 showed no change. 

Remarks . Generally, carcinoma of the 
rectum does not give very satisfactory re- 
sults with radiotherapy. Gordon-Watson 25 
recommends surgical intervention for such 
cases. However, he reports a few inoperable 
cases of carcinoma of the rectum treated 
with satisfactory results by the Coutard 
technique. Tailhefer 26 emphasizes the diffi- 


culties with radiotherapy' of the rectum 
and the uncertainty of results. In this case 
it seemed that the tumor did not offer 
much resistance to the combined treat- 
ment. However, only time and repeated 
re-examinations of the patient, can show 
whether the results of this combined tech- 
nique are of value in the treatment of 
malignancies of the rectum. 

In radioresistant tumors, the combined 
technique offers some advantage over the 
Coutard technique alone, however, it is still 
too early to make any definite conclusion 
in this regard. 

POSTOPERATIVE CASES 

Case vii. J. F., aged thirty-seven years, 
female, presented the following past history. 
In 1927 the right breast showed a palpable 
tumor 3 by 5 cm. Biopsy substantiated the 
diagnosis of carcinoma of the right breast. The 
patient was treated with x-ray therapy and 
radium and a complete disintegration of the 
tumor followed. Periodical examinations up 
to 1932 showed no recurrence. 

However, in 1934 the patient returned, 
having noted a lump in her left breast. Ex- 
amination revealed a tumefaction in the left 
breast, 6.5 cm. in diameter, at about 2 o’clock 
from the nipple. Pathological report by Dr. 
Ewing was that of carcinoma. Endocrine find- 
ings on the patient, were: “Ovarian hormone 
curve is within normal limits, prolan curve is 
slightly and continuously high.” 

Radium application and x-ray therapy were 
instituted. The patient received a total of 
1800 r, divided over four fields, and radium 
implantation totalling 3360 mghrs. and in 
September, 1935, the remaining mass was 
excised. The specimen was oval shaped, 5 cm. 
in length, 3.5 cm. in width, with a depth of 
about 4 cm., and consisted of fibrotic tissue. 
The area around this mass did not appear 
diseased, nor were any tumefactions palpable. 
Pathological report of the specimen was nega- 
tive for malignancy. 

Suppuration from the incision persisted for 
three months, notwithstanding insertions of 
drains and frequent irrigations. In December, 
1935 ultra-short wave treatments were begun, 
being applied three times a week for fifteen 
minutes. Healing progressed and was practi- 
cally complete by the end of February (Fig. 9). 
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The patient was discharged and advised to 
present herself for periodical examinations. 

Remarks . This case is presented to 
demonstrate the value of ultra-short wave 
treatments in postoperative healing. 

Case vm. H. S., aged forty-two years, 
female, had a history of having a lump in the 
region of the left parotid since childhood. 

Father of the patient died of cancer of the 
throat. In 1933 the growth increased in size 
and a parotidectomy was done in August of 
that year. The tumefaction was flattened in 
contour and about 1 cm. thick. Pathological 
report revealed an “ infiltrating carcinoma with 
prominent glandular feature.” In February, 
1935, a recurrence of the tumor was noted 
and the patient underwent a second operation 
in May, 1935. Radium implantation totalling 
2000 nights, and x-ray treatments totalling 
2000 r, were given postoperatively. Dia- 
thermy was also applied to decrease the pain, 
but without much success. 

A persistent discharge from the incision and a 
continuous pain in the region, led to starting a 
series of ultra-short wave treatments, beginning 
December 12, 1935. By January 15, 1936, after 
ten treatments of fifteen minutes each, the 
wound had completely healed. However, after 
stopping the treatments for one month, the 
patient returned claiming that she had less pain 
while she was receiving the treatments. At the 
present time, an occasional treatment is given, 
and the patient’s condition is satisfactory. 

Remarks. This case demonstrated the 
analgesic effect of the ultra-short waves. 

DISCUSSION 

Radiosensitivity of cancer cells cannot be 
considered as constant at all times. It varies 
in relation to the physiological condition 
of the cells which exist at the time of ir- 
radiation. Crabtree and Cramer 27 have 
shown that radiosensitivity is not a fixed 
property of malignant cells, but varies with 
the changes in environment. It is evident 
that in the light of these findings, the ques- 
tion as to the exact phase in which the 
cells are most sensitive to irradiation begins 
to lose some of its reality. 

Susceptibility of the dividing cells de- 
pends on the physiological state of mitosis 


which offers a more favorable condition 
for ionization, which, according to Lind 28 
is the initial cause for the chemical reac- 
tions which are set up by radiation. The 
problem, precisely which cellular phase is 
the most sensitive, whether metaphase, 
telophase, or prophase, is of little practical 
value. 

It seems to be a rule that those cancer 
cells of the embryonic type, which have a 
considerably high (1:3) nucleoprotoplasmic 
ratio are the most radiosensitive. It is 
known that tumors showing a high degree 
of anaplasia and forming diffuse infiltrating 
growth are composed of such cells. The 
tumors in which the cells are of the adult 
type with the n-p ratio approaching that 
of normal adult cells ( 1 :6) have the tend- 
ency to keratinization and are the most 
resistant to irradiation. So that from the 
cytological point of view, it may be pos- 
sible to say 7 that a high n-p ratio of cells 
is an indication of their susceptibility to 
irradiation (Sokoloff 29 ). 

But dealing with tumors, one might find 
other factors involved, which sometimes 
interfere with cellular susceptibility, the 
importance of which has already been 
recognized by some radiotherapists. If 
we admit that sensitivity to irradiation 
is increased when there exists a rapid in- 
crease in respiratory metabolism, 30 we are 
justified in making an attempt to increase 
the metabolism in neoplastic tissue before 
and during the irradiation. One of the 
means of increasing respiratory metab- 
olism is by augmenting the blood supply 
through hyperemia and vasodilation. In 
this sense, ultra-short wave offers a con- 
venient and simple technique. Wherever 
there was a possibility of a direct observa- 
tion of the treated tumor, as in larynx 
patients, a pronounced hyperemia of the 
tumor itself was noted from the first 
days of the short wave treatments. This 
hyperemia has never been observed to 
such a degree in patients treated by 
roentgenotherapy alone. 

Hon ever, the ultimate effect of radia- 
tion depends on the power of recovery of 
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the cells, which in its turn depends on the 
blood supply. This fact, of prime practical 
importance, is often neglected b} r labora- 
tory investigators, who arrive at a gen- 
eralized conclusion from their experiments 
in vitro. 

Thus the experiments with chick embryos 
show that the effects in vivo are not 
exactly similar to those obtained in vitro. 
The response to radiation varies according 
to the presence or absence of a blood 
supply (Spear 31 ). When the blood supply 
is normal, recovery is favored, but if the 
blood vessels are injured by irradiation, 
a generalized destruction follows. This 
is demonstrated by the experiments of 
Strangewaj-s and Fell in cases of chick 
embryos. If the embryos are irradiated 
before the blood vessels have appeared, 
they are capable of tolerating much 
greater doses of radiation than after the 
vascular system is developed. 

There are also indications that endo- 
thelial and subendothelial tissues are highly 
sensitive to irradiation (Colwell 35 ), which 
probably plays a considerable role in the 
destructive effect of irradiation on vessels 
of the tumor. In this sense, this effect of 
short waves may facilitate the obliteration 
of blood vessels of the tumor by x-rays. 
Pflomm was able to demonstrate this 
effect by obtaining a complete temporary 
stoppage of the blood stream in the small- 
est veins and in the capillaries of frogs 
by using ultra-short waves of 4 meter 
length. Continuance of action produced 
thrombosis. Naturally, in the small doses 
that are used in practice, this effect is not 
to be expected in the short treatments 
used, but it is possible that the combined 
effect of short waves and of x-rays may 
produce a more damaging effect on the 
tumor. 

In the limited space of time which has 
elapsed from the start of our investiga- 
tions, we cannot as yet form any definite 
conclusions concerning the increase of 
radiosensitivity of the tumors treated 
by the combined technique. However, 
observing some 30 cases for a period of 


one year, our impressions are that the 
method is of value. In our experience 
there has been no case whose condition 
was aggravated by the combined treat- 
ment. It has been noted that skin injury 
from irradiation seems to be decreased 
when short waves are used in conjunction 
with the irradiation, but again, no definite 
claim can be made until more patients 
have been observed. 

CONCLUSIONS 

1 . Combined treatment of Coutard tech- 
nique of roentgenotherapy and ultra-short 
wave (6 meter length) has been applied 
to 30 cases of malignancy , avoiding as 
much as possible the thermal effect of 
the short wave. 

2. There was no indication that ultra- 
short waves aggravated or stimulated 
neoplastic tissue in any of the cases. 

3. It is premature to draw any definite 
conclusions as to whether the vasodilator} - 
action of these ultra-short waves increases 
the radiosensitivity of the tumor. 

4. Lessening of skin injury by x-rays 
was observed in some of the patients, 
but more studies must be made in order 
to draw anj r definite conclusions. 

5. Short waves were found to be of 
distinct benefit in postoperative suppura- 
tions. 

6. Analgesic effect was obtained in some 
cases when treated by ultra-short waves. 
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It seems that infections of the pancreas occur more frequently than 
cysts or neoplasms. Carcinoma is the most common of the new growths. In 
1 1,472 necropsies, Segre found 127 cases of carcinoma and two of sarcoma. 
Hale White found one case of sarcoma in 6708 necropsies. According to 
Denver and Pfeiffer, carcinoma is the most frequent tumor of the pancreas, 
forming one per cent of all cases of carcinoma. The secondary are more 
frequent than t lie primary, coming from the stomach or biliary passages — 
10 per cent of gastric carcinoma extending to the pancreas— while the most 
common benign tumor is the cystadenoma. 

Papers on Surgery and Other Subjects by George Tully Vaughan, m.d. 



'NEW INSTRUMENTS' 


A NEW INSTRUMENT AND TECHNIQUE FOR 
INTESTINAL ANASTOMOSES' 

John R. O'Sullivan, m.d. and Bernard A. O'Connor, m.d., f.a.c.s. 

KEARNY, N. J. 


S OME years ago after an unfortunate 
and unsuccessful attempt to anasto- 
mose the ileum to the ascending colon 
for relief of an obstruction at the ileocecal 
valve, we became dissatisfied with the 
conventional type of intcstional clamp. 
We therefore embarked upon a series of 
mechanical and surgical experiments which 
after a long course of trials and errors 
resulted in the instrument and technique 
to be described. 

Reduced to its simplest requirements the 
solution of this problem required an ex- 
haustive study of the mechanical efficien- 
cies of only two basic types of instruments. 

i. The present type of two blade clamp 
with alterations in the length, breadth, 
flexibility of the blades as well as changes 
in the distance from the screw to the 
ratchet catch, the number and fineness of 
the teeth in the catch, all factors which 
determine how well or how ill the clamp 
will hold; 

2. An adjustable tension device with 
mechanical fingers containing rubber in- 
serts which grasp and hold the anastomosis 
under any predetermined and reasonable 
degree of tension compatible with easy and 
accurate suturing. 

We secured a half dozen modifications 
of the conventional type long intestinal 
clamp. All possible modifications of the 
length, breadth and flexibility of the blades 
with respect to the position of the screw 
and catch were included in the designs. 
Using these clamps for our experiments we 
performed a considerable number of pos- 


terior gastroenterostomies on dogs. Briefly 
stated, we found that within certain 
mechanical and surgical requirements and 
limitations, it is very difficult, almost 
impossible, to perfect a clamp which will 
exert a uniform non-traumatic grasp on the 
loops of bowel about to be joined together. 
Or, to state this conclusion in other words, 
no matter how one alters the conventional 
type clamp, with respect to the factors 
given, the total effect is that of a shear- 
ing force no different in its fundamental 
principle than that exerted by a pair of 
scissors. The segment of bowel nearest the 
screw, or fulcrum, will be firmly held, let 
us say almost crushed, while the outer 
portion may be so loosely grasped that it 
slips. 

As the experimental and practical evi- 
dence was accumulated it was found neces- 
sary to establish some standards against 
which our results should be compared. 
After careful consideration and analysis of 
the problem, the following four factors 
were used as a basis upon which to evaluate 
the results. 

1. Tbe Mechanical Efficiency' Factor. 
The instrument must be light and strong, 
as small as possible, simple in construction, 
neat, and with a regulating pressure device 
for holding the clamp (Fig. i). 

2. The Physiological Factor. The appli- 
cation of the clamp, or device, must reduce 
to a minimum the interference with the 
blood supply, the lymphatics, the nerves, 
and the intrinsic nerve plexuses of Auerbach 
and Meissner. 
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o. The Surgical Adaptability Factor . stomach is approached through a high left 
Easy hemostasis through clamp and Iiga- rectus incision. The desired folds ot the 
tures and neat approximation of the cut stomach and jejunum are grasped with 



Fig. 1 . Upper portion of drawing shows the details of construction of the small 
clamps with locking screw and rubber inserts. Lower portion shows these clamps 
secured in the large tension device. 


surface of the bowel through careful Allis tissue clamps placed about 5 inches 
suturing. apart. A piece of rubber dam tissue, which 

4. The Bacteriological Factor. Extra- is approximately 12 inches wide by 18 
peritonealization through the .use of rubber inches long is laid over the stomach and 
sheeting. the long edge is applied to the fold of the 

The application of this instrument and stomach and held by Allis clamps (Fig. 2). 
technique is described in detail using the The same procedure is done with the 
gastroenterostomy as a typical type of jejunum. Next the special, small intestinal 
enteroenterostomy (Fig. 1). The abdomen clamps are fastened to the edges of the 
is prepared in the usual manner. The future anastomosis in the following manner. 
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The clamp is picked up in the right hand by turning the thumb screw with the 
and at the same time the two loops of the thumb and forefinger of the right hand until 
bowel, with the rubber tissue sheeting, arc the clamp is held firmly in place (Tig. 3). 



Fig, 2, This drawing shows the manner in which the rubber sheeting is applied against the sides 
of the bowel and temporarily held by Allis tissue clamps. 



Fig. 3. The application of the small holding clamp to the loops of bowel. 


picked up by the thumb and forefinger of 
the left hand and held firmly. The clamp 
is then pressed down on the bowel and 
held securely by the forefinger and thumb 
of the left hand. Pressure is then exerted 


In this fashion the future anastomosis is 
joined together in the manner in which it 
will be sutured. The Allis tissue clamps 
are then removed. The clamps are now 
set in the tension device and fastened by 
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set screws. The proper amount of tension 
is exerted on the clamp by turning the 
thumb screw on the threaded bolt on the 


Next the seromuscular stitch is applied 
(Fig. 5). The particular feature of this 
device is that it enables one to turn the 



Fig. 4. The clamps arc shown set in the tension device and the posterior row of peritoneal sutures 

being inserted. 


lower part of the large tension device. In corners of the seromuscular layer with 
this manner the anastomosis is put under neatness and in a very water-tight manner, 
tension for easy suturing, at the same time simply by releasing the large tension clamp 
the application of tension in the two folds on the anastomosis while the corner is 
of bowel smoothens out the mucous mem- being turned. The seromuscular stitch is 
brane within and creates a sphincter-like completed in the usual manner and then 
action. This tension limits the amount of the anterior peritoneal row of sutures is 
intestinal contents that may escape upon finished. This completes the anastomosis, 
the rubber tissue applied against the folds The loops of bowel ma} r be wiped off with 
of the anastomosis and forms a water-tight a mild aqueous solution of merthiolate. 
protection against contamination of the The gloves are changed, the clamps are 
general peritoneal cavity. The two loops removed, and the rubber sheeting carefully 
of bowel are now held firmly together lifted away. The abdomen may then be 
and the posterior continuous peritoneal closed in layers in the usual manner with- 
suture is applied (Fig. 4). The stomach out drainage. The general principles in- 
is incised along the edge of the fold volved in anastomosing two loops of bowel 
directly through it and into the lumen, together as outlined may be applied to any 
The active bleeding from arteries and large type of intestinal side-tracking procedure 
veins is controlled by clamp and ligature, which may be desired. 

The same procedure is repeated with the In dealing with the obstructive lesions 
jejunum. of the gastrointestinal tract due to car- 
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thus avoiding the dangers of secondary 
sloughs. Healing is promoted by first inten- 
tion through accurate and firm approxima- 
tion of the tissues. The general peritoneal 
cavity is protected from infection by a 
tight, elastic, waterproof membrane which 
prevents leakage of infected material into 
the general peritoneal cavity. 

Due to its great flexibility an intestinal 
anastomosis may easily be accomplished 
with this instrument within the abdominal 
cavity itself when it is difficult or impossible 
to mobilize one or both loops of bowel. 
This advantage not only permits the 
surgeon a greater refinement in his tech- 


nique in this trying situation but also 
assures the patient a greater margin of 
safety from the usual complications which 
very often follow. 

It is our personal opinion that secondary 
marginal ulcers following gastroenteros- 
tomy are due to the failure of securing at 
the time of operation a firm, uniform 
healing of the mucous membranes to them- 
selves without defects. We feel that refine- 
ments in the technique for this operation 
will lower the percentage of this annoying 
complication and restore the gastroenter- 
ostomy for duodenal ulcer to its proper 
place in intestinal surgery. 


In the diagnosis of cancer of the intestines the following points may be 
taken into consideration. In comparison with the subjects of malignant 
disease of the stomach very many of the patients are young. . . . Intestinal 
features are present in the majority of cases, though they were by no means 
suggestive in the patients who have been under our observation. Griping, 
colicky pains are common, even without the signs of obstruction. With 
narrowing of the lumen of the gut very characteristic features occur — 
attacks of severe griping pain, abdominal distention, and presence of active, 
sometimes visible peristalsis in the distended coils of bowel, and, if the con- 
dition persists, vomiting and all the signs of intestinal obstruction. 

Osier’s Lectures on the Diagnosis of Abdominal Tumors. 



HEATER FOR INTRAVENOUS SOLUTIONS 

Joseph K. Narat, m.d. 

Attending Surgeon, St. Elizabeth Hospital 
CHICAGO. ILL. 


I F the temperature of a relatively large 
amount of fluid injected intravenously 
is below that of the blood, a certain 
amount of heat must be furnished by the 



Fig. i. — H eating pad placed around the container. 

body to warm the introduced liquid. Such 
loss of calories may not be objectionable 
in certain conditions, e.g. after thyroid- 
ectomies, when the patient is “ burning up,” 
but it certainly is undesirable in the ma- 
jority of conditions requiring a venoclysis, 
such as collapse, postoperative shock or 
that following injuries, etc. 

Many attempts have been made to 
maintain the injected fluid at a constant 


temperature, corresponding more or less to 
the temperature of the body. Hot water 
bottles placed around the container re- 
quire refilling and their heating effect is 
not uniform as their shape is not adapted 
to the flask. Electric devices are contra- 
indicated because a leakage is a potential 
danger and the wires interfere with free 
movements of the personnel. The flask 
may be placed in a larger container con- 
nected with a faucet and the temperature 
of the running water regulated. Such device 
is cumbersome and not every room is 
equipped with a water outlet. 

It occurred to the writer that so-called 
chemical pads may serve as a simple 
expedient for this purpose. A suitable sized 
sac is selected so that it fits snugly around 
the flask, leaving sufficient space to observe 
the level of fluid. Two straps on the side 
and one over the bottom of the flask keep 
it in place. The sac is filled with a mixture 
of metal oxides or any other similar chem- 
ical compound available on the market 
and the addition of 20 c.c. of water pro- 
duces heat of I70 °f. within the sac. Re- 
peated experiments showed that the 
temperature of the fluid dripping from the 
needle for intravenous use ranges from 
92 0 to ioo°, according to the amount of 
powder used. As the sac retains its tem- 
perature about ten hours, a uniform 
temperature of the fluid is secured. The sac 
can be cooled by removing it from its 
rubberized cloth wrapper. It can be used 
repeatedly as long as the life of the chem- 
ical compound lasts. The initial expense is 
minimal and it has been calculated that the 
cost of heating one liter of a solution does 
not exceed four cents. 
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SOME AIDS IN TREATMENT OF COMPOUND 

FRACTURES 

Herman Charache, m.d. 

Assistant Visiting Surgeon, Cumberland and Harbor Hospitals; 

Associate Radiation Therapist, Brooklyn Cancer Institute 

BROOKLYN, N. Y. 


T HE task of cutting a window in a 
cast for a compound fracture is usu- 
ally left to a junior interne. The open- 
ing in the 'cast is usually made too small 
and has to be trimmed with a knife or 
scissors, resulting in fringed edges and 
plaster dust sprinkled into the wound. 
Occasionally, after the opening has been 
trimmed to the proper size, the attendant 
surgeon finds, to his great chagrin, that 
the fragments of bone, or in some cases 
the Lane plate has been displaced during the 
process t^and the patient has to be taken 
to the operating room, again. When the 
opening in, the cast is made too large, the 
value of its support is diminished. 

Should an infection occur, the opening 
is often found filled to the rim with pus 
containing particles of plaster and shreds 
of gauze. Although the wound is dressed 


and are a continual source of reinfection, 
besides failing to give the proper support. 

To obviate these complications, the 
following device is suggested: 



Fig. i. Materials used. 

The material used consists of four large 
pins with wide flat heads, the tj^pe used 



daily, or even oftener, the edges of the 
cast that are in direct contact with the 
wound become completely saturated with 
pus, soften to the consistency of a slough, 


to pin automobile covers in place (they 
can be purchased for five cents), two nar- 
row strips of adhesive, and a piece of rub- 
ber sheeting measuring about 8 by 12 inches 
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BOOKSHELF BROWSING 

SKETCH OF THE EVOLUTION OF AMERICAN 
ORTHOPEDIC SURGERY* 


Royal Whitman, m.d., f.a.c.s. 
London, 


T HE term “Orthopedic Surgery” first 
appeared in a book by Valentine Mott 
in 1841. He defined it as the combina- 
tion of mechanical and operative surgery, 
which he predicted, was to “inaugurate a 
new era in the healing art.” 

This definition indicates clearly the re- 
moteness of its connection in everything 
but name with the “Orthopedie” of Andry. 
For his book which bore this title, was 
concerned only with those defects and 
blemishes of childhood “which could not 
be concealed” and with such remedial 
measures as were at the command of par- 
ents and nurses. 

The mechanical treatment of deformity 
was an old and established practice upon 
which operative surgery was an intrusion, 
and the question at issue was which was 
to be the dominant factor in the final 
amalgamation. 

Those more immediately concerned in 
the controversy were four so-called pio- 
neers, practicing in New York City in the 
latter half of the last century, James 
Knight, Henry G. Davis, C. Fayette Tay- 
lor and Lewis A. Sayre. The relative value 
of their contributions to the foundations 


England 

of orthopedic surgery and their personal 
influence in shaping its development may 
be suggested by the following quotations 
from their writings. 

Knight’s primary interest was in hernia 
for which he devised an effective truss. 
“This,” he states, “served as an incentive 
for the construction of appliances for the 
restoration of impaired powers of loco- 
motion in children, and for the treatment 
of deformities resulting from constitutional 
impairment.” 

To provide the proper conditions, “we 
introduced the initiatory efforts in our own 
dwelling.” The experiment was so satis- 
factory, that within a few years he suc- 
ceeded in organizing the New York Society 
for the Relief of the Ruptured and Crip- 
pled. A model hospital was constructed in 
1870, to which he transported his patients 
and his family, thus assuring the domestic 
quality of its predecessor, in which religious 
and secular instruction were essential fac- 
tors, as also was bodily activity regardless 
of the condition of the patient. “No child 
able to hold up his head is ever kept in 
bed during the day, and all able to walk 
by pushing a chair before them, have thus 


Read before a joint meeting of the Philadelphia Orthopaedic Club and the Orthopaedic Section of the New 
' ork Academy of Medicine, at the Hospital for the Ruptured and Crippled, New York, November 17, 1933. 
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to exercise for a certain time; and those the diseased surfaces and full motion will 
unable to walk from pain or tenderness be restored.” 

are supplied with rolling chairs. Even the Davis, like Knight was absolutely op- 
most vigorous constitution would be weak- posed to surgery. He “trusts that the time 
ened and brought to a state of etiolation is not far distant, when intellectual efforts 
by long continued repose, and in a weak to preserve the human frame intact will be 
constitution the malady would be corre- as humane and honorable, as is the devising 
spondingly increased.” of some new mode of mutilating it at the 

Knight’s system of treatment “by en- present time.” 
forced hygiene, by nutritious dietary, by Taylor’s primary interest was in physical 
mechanical appliances to insure rest to an culture, and for several years after his 
invaded joint,” supplemented by tonic graduation in medicine he conducted a 
remedies of which mercury was an impor- gymnasium. Failing to arrest the progres- 
tant constituent was very successful. For sive deformity of Pott’s disease by his 
according to his report, “75 per cent of the attempts to improve the resistance of the 
ordinary conditioned patients, laboring dorsal muscles, he devised the “spinal 
under synovitic disease, were restored to assistant” and later other braces for the 
self sustaining ability.” treatment of tuberculous disease of the 

Knight described his practice as surgico- joints. In orderto demonstrate his methods, 
\ mechanics, which as outlined in his book he, following Knight’s example, founded 
“The Orthopaedia” included in- its scope the Orthopaedic Dispensary, and a ward in 
all disabilities that might be treated by St. Luke’s Hospital was placed at his dis- 
bandaging and bracing, even uterine dis- posal for the care of bedridden patients, but 
placements and hemorrhoids. He was ab- within a few years he confined his practice 
solutely opposed to surgical intervention to his own institution. He supplemented 
and would have had “ conservatism en- mechanical treatment by corrective exer- 
graved over the entrance of the hospital” cises, particularly by machines, of which 
which he had founded. he invented a large number. 

Davis practiced “conservative sur- Although Taylor “never wrote a pre- 
gery.” This was defined in the introduction scription” nor a book, he was a more con- 
of his book, published in 1867 representing stant contributor to medical literature than 
the experience of thirty years, by a quota- his colleagues and on a wider range as is 
tion from Hippocrates, “As a mode of cure, indicated by such titles as “Sensation and 
and it requires neither cutting nor burning, Pain, Emotional Prodigality” and the like, 
nor any complex means.” Sayre, the representative of orthopedic 

The chief purpose of the book was to surgery as defined by Mott, stood much 
exploit constant elastic traction as a potent higher in both the social and professional 
and comprehensive remedy for joint dis- scale than the others of the group. He was a 
ease and deformity, “a field so fruitful that surgeon, a founder of the Bellevue Hospital 
we could wish for another term of life than Medical School and the first professor of 
that alloted to man to enable us to con- orthopedic surgery in this country, includ- 
tinue these investigations.” ing in his professional title, fractures, dis- 

He established what became known as locations and clinical surgery. In 1876 he 
the American treatment of hip disease, by published a book entitled “Orthopedic 
constant elastic traction, which by per- Surgerj’ and Diseases of the Joints,” “in 
mitting motion without friction assured response to numerous letters from eminent 
nutrition and prevented anchylosis. In men both here and abroad urging him to 
cases treated by his method “healing prepare a work setting forth his peculiar 
should occur without further erosion of views on pathology and treatment.” 
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The book was based on his lectures 
and, as contrasted with “The Ortho- 
paedia” reads like a romance. The opera- 
tion described at greatest length, supported 
by illustrative cases was a subperiosteal 
resection of the hip, which assured regen- 
eration of the bone and restoration of 
function. 

Sayre considered himself as proficient in 
mechanical as in operative surgery and 
devised many appliances, of which only 
the plaster jacket is still in use. This was a 
period of acrimonious controversy. The 
three conservatives regarded Sayre as an 
arrogant and mendacious exploiter of 
adventurous treatment and he put no 
restraint on his criticism of their defi- 
ciencies both individually and collectively. 
Knight was considered by his colleagues as 
a renegade because he “permitted no trac- 
tion treatment” in his hospital. Davis 
had a comprehensive grievance and partic- 
ularly against Taylor for the utilization 
of his inventions without due credit, “To 
rob a brother of his discoveries,” should 
in his opinion be as “derogatory to a man’s 
standing as to patent a brace,” an ethical 
misstep which he had made apparently 
unwittingly. Taylor retorted “that the 
only impression that Davis’ spinal brace 
made upon him was admiration for the 
ingenuity, which could devise a means 
which by no possibility could exert any 
mechanical purpose at all.” 

It is evident that the value of the work 
of the pioneers can be judged fairly only 
on the standard of their own day and as 
contrasted with the prevailing neglect of 
the deforming diseases. 

From a technical standpoint the chief 
interest in Knight’s “Orthopaedia” are 
the illustrations of the crude appliances 
which in his hands were so effective. 

Davis’s extravagant claims for elastic 
traction were rejected in his own lifetime. 
He insisted that traction should be applied 
in the line of deformity and at least this 
may be placed to his credit. 

Taylor designed and applied his braces 
with a definite purpose and by raising the 


standard of mechanical treatment made a 
lasting impression on future practice. 

Sayre’s “peculiar views on pathology 
and treatment” have not stood the test of 
time. His most important function was to 
serve as the “forerunner of American 
Orthopaedic Surgery.” Forerunner is the 
proper term, for according to the “Amer- 
ican Textbook of Surgery,” published in 
1892, “Orthopaedic Surgery has properly 
to do with deformities and contractions, 
especially by some form or other of 
mechanical appliances.” 

This definition might well have been 
accepted by a large contingent of the 
Charter Members of the American Ortho- 
paedic Association, for only 8 per cent of 
the papers published in the annual reports 
for the first ten years of its existence were 
on operative treatment; in numbers, actu- 
ally less than are contained in a single 
issue of the Journal of Bone and Joint 
Surgery. 

The most militant member of the con- 
servative group was Newton M. Shaffer, 
a pupil of Knight and the successor of 
Taylor at the Orthopaedic Hospifal, an 
organizer and second president of the 
Association. He presented at the Tenth 
International Congress at Vienna in 1890, 
his own definition of the scope of ortho- 
pedic surgery, which he evidently regarded 
as a compromise between the two factions. 
It was, in substance, that its field should 
be restricted to the class of cases for which 
specially constructed appliances were re- 
quired in treatment. In such cases, surgery 
might be employed in a subsidiary capac- 
ity. This was evidently an involuntary 
and impersonal concession, for it was well 
known that he permitted no surgical inter- 
vention in the hospital that he controlled. 

Shaffer was the last aggressive upholder 
of the old order, and by the end of the 
century the new era in the healing art, 
when mechanical and operative surgery 
should supplement one another in treat- 
ment, was at hand. It is since this time 
that the great advances in scope and 
effectiveness of orthopedic treatment have 
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been made, advances that must be credited 
in most instances directly or indirectly to 
surgery. Of this development, this hospital 
may serve as an example, for it represents 
a natural growth, free from academic 
restrictions from without, and from over- 
regimentation from within. Of this develop- 
ment I can speak from personal experience 
for I joined the staff in 1889, shortly 
after Gibney, who had served an appren- 
ticeship of thirteen years under Knight, 
had succeeded him. He had then already 
begun the transformation of what was 
essentially a home for crippled children 
without trained nurses or expert mechanics, 
to w’hat became eventually a hospital, 
without restriction as to age or sex, repre- 
senting the most liberal interpretation 
of the scope of orthopedic surgery. 

In the report for that year no operations 
were recorded as evidently they were few 
in number and of a minor character. In 
1930, the concluding year of my active 
service, there were 1875 operations, and in 
the hernia department 1647, thus a total 
of 3522 operations on 3429 patients. Yet 
the operative cases in the orthopedic 
department represented barely 10 per cent 
of the patients under treatment. For in 
this hospital, the in and outdoor depart- 
ments are combined in a continuous and 
interdependent service. Thus one may 
supervise his operative handiwork from 
beginning to end. It may be stated further- 
more, that the opportunity offered for the 
direct inspection of the effects of disease 
and deformity has been a great service in 
the treatment of the non-operative cases. 

The character of the service has greatly 
changed in recent years. In Knight’s time 
“synovitic diseases of the joints” was by 
far the most important constituent of the 
practice. As late as 1910, 600 new cases of 
tuberculous disease, chiefly of the spine and 
hip, were recorded at the hospital and 
35-3 P er ceivt °f the cases treated in the 
wards were of this character. Twenty years 
later, in 1930, the number had been reduced 
to 80 and the proportion in the wards to 
2.7 per cent. 


Even in this class of cases, surgical inter- 
vention, once considered only as a life- 
saving expedient, has proved of value as a 
conservative measure, as for example, the 
anchy losing operations on the spine to check 
the destructive process and progressive 
deformity. 

In this connection it may be of interest 
to note that the Orthopaedic Hospital, for 
many years the upholder of the traction 
treatment of hip disease, has now become 
the foremost exponent of operative anchylo- 
sis as the most effective means of assuring 
a useful limb. Although as has been noted 
“hip disease” has become relatively an 
insignificant factor in the hospital routine, 
the therapeutic importance of the hip joint 
has been greatly increased. 

The pioneers knew nothing of coxa vara, 
Legg-Perthes’ disease, fracture of the hip 
in childhood or the epiphysial displace- 
ments of adolescence. These disabilities 
were probably classed as “Synovitic dis- 
ease” and such errors in diagnosis doubt- 
less explain the curative effects of the 
traction treatment. 

Nor was there at this time effective 
treatment for the affections for which 
operative intervention was required, for 
example, for fixed distortion of the limbs, a 
common result of disease or injury of the 
joint; for congenital dislocation of the hip 
in its various stages; for fracture of the 
neck of the femur, either immediate or for 
non-union; nor for arthritis deformans. 

Thus far only the hospital service has 
been considered to support the proposition 
that operative surgery has been the chief 
agent “in inaugurating Mott’s New Era.” 
Actually, the outdoor department is of far 
greater importance numerically and from 
the standpoint of the student, for in this 
heterogenous collection of cases drawn 
from all departments of medicine may be 
found every type of disability illustrating 
what may be called the natural history of 
the crippling diseases. 

Here one has the opportunity to identify 
groups of cases, unrecognized and neglected 
and to establish the principles of treatment 
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that become generally available. As an 
illustration, I may cite what in one of my 
earliest contributions to orthopedic litera- 
ture I termed the weak foot to distinguish 
it from the obvious deformity of flat foot. 
The weak foot was defined as a defective 
posture which induced disability and pro- 
gressive deformity, that might be pre- 
vented and remedied by restoring the 
normal relations of the foot and leg. In my 
first year of service I succeeded in tabulat- 
ing ico of these cases. In 1930 over 5000 
new cases of this type were recorded. In 
the meantime, under the name of broken 
arch it had become the most familiar of 
all the minor disabilities. The construction 
of shoes and supports designed to protect 
and to sustain the arch had become an 
important industry and it formed the 
cornerstone of the flourishing school of 
podiatry. 

Mott has been credited with the defini- 
tion of orthopedic surgery as the combina- 
tion of surgery and mechanics. It must be 
borne in mind, however, that the surgery 
to which he referred was the subcutaneous 
division of contracted tissues. This was 
considered a great discovery because it was 
fairly free from the danger of infection. 
Thus the new era in a larger sense was 
postponed for half a century or until 
freedom from operative infection had been 
practically assured. 


When orthopedic surgery outgrew the 
restrictions that had identified it with the 
mechanical treatment of deformity, it 
lost its former qualification as a specialty 
and became as Sayre had maintained, a 
branch of surgery. 

It is particularly concerned with defects 
and disability of the bodily mechanism, to 
which ever}- department of medicine con- 
tributes. Its field is the broad and ill de- 
fined region between general surgery and 
general medicine. It is most closely con- 
nected with the former in a cooperative 
sense, by fractures and acute diseases of 
the bones and joints, and with the latter, 
by paralytic disabilities and the so-called 
rheumatoid diseases of the joints. This 
therapeutic field provides an opportunity 
for many practitioners qualified or other- 
wise. Although the orthopedic surgeon 
because of his familiarity with the natural 
history of the disabling diseases should be 
best qualified to direct the treatment, he 
rarely sees the patient until the stage of 
deformity. 

One may conclude, therefore, that al- 
though the potential scope of orthopedic 
surgery is large, the most stable contingent 
in practice will be the class of cases for 
which operative and mechanical surgery 
are essential, for neither the technical skill 
nor the experience that should direct these 
positive methods are at general command. 
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Chapter V 
FIBROIDS 

In discussing the question of fibroids it must first be under- 
stood that the terms “fibroids,” “fibromyomata,” “myomata 
and “fibromata” are all synonymous. An absolutely pure 
fibroma or myoma is rare, as a rule, one or the other tissue will 
predominate. 

Etiology of Fibroids 

Heredity plays a very minor role in the etiology of fibroids. 
It seems to play a much smaller role in fibroids than it does in 
carcinoma. It is not unusual however, to find fibroids occurring 
in two or more sisters. 

The theory that these tumors take origin from embryonal 
rests (Cohnheim-Ribbert) is frequently brought forth. Another 
theory advanced several years ago is based upon the idea that 
the uterine muscle undergoes cyclic changes similar to the 
endometrium. The sponsors of this theory stated that when 
there was an upset in the cyclic changes, such as would be 
produced by an over-production of the ovarian hormones, this 
upset would cause some change in the involution of the muscle 
fibers with a resulting fibroid formation. 

There is apparently some relationship between sterility and 
the formation of fibroids. Just what this correlation is, is 
unknown. Fibroids seem to occur more often in sterile patients 
or those who have been sterile for a long time, than in patients 
who have borne several children. 

Origin 

Little is known about the actual origin of fibroids. They 
apparently develop from modified muscle tissue. If several very 
small fibroids are examined, some one spot in the circumference 
of the small tumor will be found where the fibroid and the 
muscle capsule around it are intimately blended, as if the 
muscle had something to do with the origin of the fibroid itself. 

|h>91 
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All fibroids start as interstitial or intramural tumor masses 
in the musculature of the uterus and grow in one of two direc- 
tions, either toward the peritoneum, to become subperitoneal 



Fig. 39. Fibroids of the uterus, showing the various anatomical types. 


or toward the uterine cavity to become submucous. They may 
be either sessile, with a very broad base or pedunculated with 
a rather narrow base (Fig. 59). If the tumor grows laterally 
between the layers of the broad ligament, it forms an intra- 
Iigamentary fibroid. If the tumor takes origin from the cervical 
musculature, a cervical fibroid is formed. 

Gross Pathology 

Single tumors may occur but as a rule the}' are multiple. 
They may be very small or very large. The largest fibroid 
reported in the literature weighed approximately ninety 
pounds. 

Fibroids are always well circumscribed and do not infiltrate 
the tissue. They are firm to the touch, and, on section, the 
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muscle tissue retracts; this causes the fibroid, which is very 
dense and hard to project beyond the musculature. The cut 
section of the tumor is white, hard and firm to the touch and 
the strands or bands can be seen running in all directions. 
These strands are white and very glistening in character. 

Frequently the question arises in a pedunculated submucous 
tumor mass, as to whether it is a polyp or a fibroid. As all 
submucous fibroids start intramurally and grow towards the 
endometrium, a layer of muscle tissue will always be found over 
the surface of the fibroid and immediately under the endo- 
metrium. This layer of muscle tissue may be very scant but it is 
there nevertheless, even though it may require a microscopic 
section to demonstrate its presence. 

The blood vessels ramify the surface of the fibroids. There 
are very few blood vessels in the center of the tumor mass 
proper. The arteries are usually very small ; the veins are quite 
large and are apparently out of all proportion to the arteries 
both as to the size and number. 

Histology 

This is quite uniform. It consists of bundles of nonstriped 
muscle and fibrous tissue, running in bands or whorls. When 
the fibres are cut lengthwise, they show long spindle-shaped 
cells, in bundles and in whorl-like arrangement. If the fibres are 
cut transversely to the long axis, the cells present themselves as 
small spheroidal masses of protoplasm with round central 
nuclei. Mitotic figures are very rarely seen in fibroids. That is 
important particularly in differentiating a cellular fibroma from 
one which has undergone sarcomatous change. 

Owing to the lack of blood supply in the center of fibroid 
tumors of any size, various types of degenerative changes take 
place, hyaline degeneration being the most frequent. On sec- 
tion the hyaline degeneration shows itself grossly as whitish- 
yellow areas, sharply demarcated from the surrounding tissues. 
When blood pigments are present due to injury, all varieties 
of colors from yellow to grayish blue, to red, to brown and to 
reddish blue may be seen. 
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Should there be any interference with the venous return 
from the fibroids, the tumors become edematous and quite soft. 
An edematous fibroid on section is very moist. Occasionally the 
hyaline tissue disappears and spaces containing fluid develop. 
The wall of these spaces is composed of ragged hyaline tissue. 
There is no epithelial or endothelial lining to these cavities. The 
fluid in these cavities is either straw-colored, turbid, greenish 
or brownish and if infected may contain pure pus. These spaces 
or cavities are not true cysts but are reservoirs for broken down 
tissue. True cysts or dilated lymph spaces are lined by epithe- 
lium or endothelium. 

It is peculiar that the closer the fibroid is to the endo- 
metrium, the less frequent are the degenerative changes. Most 
degenerative changes occur in fibroids that are pedunculated or 
parasitic. Calcium deposits are not infrequent in tumors which 
have undergone hyaline degeneration. 

Sarcomatous Changes 

The incidence of sarcomatous changes found in fibroids 
depends in a large measure on the pathologist, some finding an 
histological incidence as high as 25 per cent, others never find- 
ing any. The clinical incidence is less than 2 per cent. 

It is difficult to decide when a fibroid has passed from the 
stage of a cellular fibroma to that of sarcoma. The difference is 
very arbitrary. What pathologist “a” may call a sarcoma, 
pathologist “b” may honestly call a cellular fibroma. The 
clinical course of the patient is usually the best guide. To find 
the correct histological incidence of sarcoma in fibroids, it 
would be necessary to examine all parts of all fibroids removed 
and that is practically impossible. 

To recognize sarcoma on gross examination is rather 
important. In sarcoma, the white, coarse, fibrous whorl-like 
arrangement which is seen with fibroids, has been replaced by 
a yellow or yellowish-white homogeneous tissue. This tissue is 
practically devoid of fibers on gross examination and looks very 
much like a piece of raw pork. It is rather soft to the touch in 
comparison with a fibroid. Sarcomas also differ from fibroids in 
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that there is a marked increase in the number of blood vessels 
in the tumor mass. The presence of these blood vessels with the 
associated numerous small hemorrhages causes the tumor to 



Fig. 60. Fibroid on the posterior wall of the uterus filling the cul-de-sac, the 
body of the uterus being forced anteriorly and upward. 


have a mottled appearance, yellowish or brown in color due to 
the presence of blood pigment. 

All tumors should be sectioned in the operating room at the 
time of the operation and examined grossly by the pathologist, 
to decide on gross examination whether or not a sarcoma is 
present. If a sarcoma is present a complete hysterectomy should 
be performed. In spite of this, the chances of cure are rather 
remote. 

Gross Anatomy 

The gross anatomy depends to a large extent upon the size, 
position and number of fibroids. Many small fibroids may be 
uniformly scattered throughout the uterus causing it to be but 
slightly enlarged and allowing it to occupy its normal position. 
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Posterior wall tumors may fill the cul-de-sac and force 
the body of the uterus well forward (Fig. 60). Fibroids on the 
anterior wall may force the uterus into the cul-de-sac. The 



Fig. 6i. Fibroid on the anterior Avail of the uterus forcing the uterus into the 
cul-de-sac, the bladder lying on top and in front of the tumor mass. 

bladder, in anterior wall tumors, may be on top or in front of 
the fibroid (Fig. 61) or be pushed below the tumor mass (Fig. 
62). In cervical fibroids the entire lower segment may be 
involved and the fundus of the uterus may sit on top of the 
fibroid like a cap on top of the head. 

The anatomical relationships of the bladder, ureters and 
uterine arteries are important, particularly from the surgical 
standpoint. The operative technique must be adapted to the 
modified anatomy and the gross pathology found at the time of 
the operation. 

When a tumor mass involves the lateral wall of the uterus 
and extends out into the broad ligament, the uterine artery 
mav be at anv one of the four corners of the tumor mass and 
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should be sought in these places (Fig. 63). The ureters are 
always outside the capsule of the tumor and tend to remain 
close to the peritoneum. In enucleating intraligamentous 



Fig. 62. Fibroid on anterior wall of the uterus with the tumor mass lying on 

top of the bladder. 

fibroids the operator will avoid injury to the ureter if the tumor 
mass is removed from the inside of its capsule. 

If the tumor mass projects laterally and it is closely com- 
bined with the uterus, one may find the tube and ovary on that 
side flattened out over the tumor; in which case the separation 
of'the broad ligament with the insertion of the clamp through 
the avascular space, (step 3 in the operative procedure), 
may be done most easily from before backward (page 136). 
The round ligament passing over these large tumor masses 
may be markedly attenuated or hypertrophied. 

The change in the relationship of the uterus and the various 
organs, vessels and other structures caused by the tumor 
growth, must constantly be kept in mind. If one will remember, 
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however, that fibroids begin in the musculature of the uterus 
and then grow outward, the various possible changes from 
the normal anatomy that might occur will be better understood. 



Fig. 63. Fibroid extending outward into broad ligament, showing 1 -2-3-4, 
points to look for the possible location of the uterine artery. The ureter 1$ 
always outside of the fibroid capsule. Insert shows level of transverse section. 


One not infrequently finds marked dilatation of the super- 
ficial or deep lymphatics at the edge of the broad ligament, the\ r 
look like elongated tortuous cysts. These might be quite con- 
fusing if not recognized as dilated lymph spaces. 

Pedunculated Tumors 

If it is accepted that fibroid tumors begin as intramural 
structures, how do these tumors become pedunculated? How 
do parasitic tumors develop? 

All fibroids, as was stated, originate as interstitial tumors. 
The musculature of the uterus is constantly attempting to 
express these tumors. They may be pushed toward the peri- 
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toneal surface until finally they arc pushed out of the uterine 
muscle and arc attached to the uterus by a pedicle of peri- 
toneum, varying amounts of musculature and blood vessels. 
This pedicle may become markedly attentuated, depending 
upon its length, and there may be one or more twists in it, 
thus interfering with the blood supply to the tumor and 
causing hyaline degeneration in the tumor mass. 

The interference with the blood supply may cause necrosis 
to take place on the surface of the tumor; the omentum 
immediately becomes involved with the formation of an 
adhesion. The omentum can thus gradually take up the 
blood supply of the tumor mass itself until the pedicle entirely 
disappears (parasitic tumor). When the omentum takes up 
the blood supply of the tumor the vessels of the omentum 
become markedly dilated and there is a disappearance of the 
normal fat. 

Poirit in Surgical Technique: As the omental vessels on 
parasitic fibroids are markedly dilated and as the fat in the 
omentum has disappeared, one should not apply clamps to the 
adhesions in separating them from the tumor mass, but should 
immediately ligate the proximal end of the vessels and put a 
clamp on the distal end, towards the tumor mass, cutting 
between. If a clamp is applied to both sides it very often tears 
away and much bleeding from these vessels may result. 

If the musculature of the uterus forces the fibroid towards 
the cavity of the uterus the tumor first becomes submucous 
and then pedunculated. The further contractions of the uterus 
may then force the tumor mass through the cervix out of the 
uterine cavitv and into the vagina. 

When a pedunculated tumor from the uterine cavity is in 
the vagina and in constant contact with the vaginal epithelium, 
there may be a loss of the surface endometrium and its replace- 
ment by stratified, squamous epithelium. Tumor masses 
projecting into the vagina are constantly subjected to injury 
and infection; as a result, there is a marked round cell and 
polymorphonuclear leucocytic infiltration with the formation 
of a pyogenic membrane. 
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Submucous fibroids arc very prone to become infected and 
slough. This may occur while the tumor is still submucous 
or it may not manifest itself until the tumor has become 
pedunculated and projects into the vagina. The sloughing 
usually begins at the most dependent part of the tumor. 
This sloughing mass in the cervix or vagina may cause a 
profuse discharge with a very offensive odor and may be mis- 
taken for a carcinoma of the uterus or cervix. 

Symptoms 

A. Age Incidence. Fibroids may occur at any age during 
the active sex life of an individual. Most fibroids occur after 
the age of twenty years. 

B. Change in Contour oj the Abdomen. This depends upon 
(i) the size of the tumor, (2) its location, and (3) the adiposity 
of the individual. 

If the tumor is lodged mainly in the pelvis, there will 
be no change in the abdominal contour even with fairly large 
tumor masses. If the tumor lifts itself out of the pelvis and 
the patient is obese, it may not be evident, but if the patient 
is thin, the change in contour of the abdomen may be quite 
noticeable. 

C. Caput Medusa. Fibroid tumors rarely cause sufficient 
pressure on the abdominal vessels to interfere with the circula- 
tion. Therefore, one practically never secs a caput medusa 
(dilated abdominal veins) in these cases. 

D. Menstrual Symptoms. No matter how large the fibroid, 
if there is no impingement upon the cavity of the uterus there is 
practically no alteration in the menstrual cycle. When the 
fibroid encroaches on the endometrium it puts the latter under 
tension. It is presumed that the large veins on the surface of 
the fibroid, with their congestion at the time of menstruation, 
cause the excessive bleeding. In other words, a fibroid causes 
increased legal bleeding, that is, more than normal bleeding at 
the regular time. When illegal bleeding, e.g., bleeding at 
irregular times, occurs, one must think of: 
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Uterine polyp, 

Diffuse adenomyomata, 

Fibrosis uteri, 

Carcinoma of the fundus, 

Submucous fibroid, 

Ovarian dysfunction. 

Submucous fibroids may cause severe and sometimes 
alarming hemorrhage. It is not unusual in this type of fibroids 
for the hemoglobin to drop as low as 15 or 20 per cent. One not 
infrequently sees patients with fibroids who have had profuse 
bleeding for a long time, lose so much blood that they give 
the impression of the severe anemia seen in malignancies. 

E. Ascites. This is very rare and when it does occur, is 
found only with pedunculated subperitoneal fibroids. The 
ascites is probably due to a twisting of the pedicle with an 
interference of the blood supply of the tumor mass. When 
ascites is found and globular masses are palpated in the 
abdomen, the probabilities arc that one is dealing with an 
ovarian tumor, rather than fibroids. Ovarian pathology is 
more often responsible for ascites than fibroids. 

F. Pressure Symptoms. These are not infrequent. Hemor- 
rhoids may occur as a result of pressure of the fibroid masses 
on the hemorrhoidal veins. Constipation is not infrequent, 
whether this results from pressure or other causes is difficult 
to say. Pressure symptoms occur mainly when the fibroid is 
on the anterior wall of the cervix, pressing on the bladder, 
thus giving a feeling of weight, dysuria and frequency. These 
symptoms disappear at night when the patient lies down, as 
the pressure on the bladder is removed. It is not unusual to see 
a patient with a small fibroid on the anterior wall, present all 
sorts of indefinite pressure symptoms and as the tumor 
becomes larger (if it does not become incarcerated) it lifts 
itself out of the pelvis completely and the patient’s symptoms 
entirely disappear. This disappearance of the symptoms does 
not mean, and should not be used as, an index of subsiding 
pathology. 
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Dilatation of the ureters have been found fairly frequently 
in patients with moderate^ large fibroids. These dilatations 
seem to be due to the pressure on the ureter by the fibroids. 
When the fibroids are removed the ureters return to normal 
in a comparatively short time. How much permanent damage 
to kidney function can result because of the pressure is difficult 
to state at this time. A study of ioo of these cases is now being 
undertaken at the Harlem Hospital. It is hoped that this study 
will answer some of these questions. 

G. Edema. Cases where edema of the extremities is found 
are rare. When edema of the legs does occur, it is probably 
not due to the fibroid itself, but due to kidney insufficiency 
or a poor myocardium. 

H. Cardiac Changes. Much has been written on the sub- 
ject of cardiac changes with fibroids: brown atrophy of the 
heart muscle. This has not been found to be the fact in our 
series. Most of the cardiac symptoms that these patients 
present seem to be due to poor nutrition of the cardiac muscle, 
caused by the anemia as a result of the excessive bleeding, 
rather than the effect of toxic substances from the fibroid acting 
on the heart muscle. If there were a true connection between 
the fibroid and any cardiac changes, the most marked cardiac 
changes should occur in individuals with very large fibroids 
and this is not the case. Many more cases of cardiac changes 
are seen in patients with small submucous fibroids with 
frequent hemorrhages over long periods of time than in the 
giant fibroids filling the entire abdomen. 

I. Phlebitis, Thrombosis and Embolism. These seem to 
occur more frequently as a postoperative complication in 
fibroids than in other types of gynecological cases. Why this 
should be and whether it is due to some changes in the metab- 
olism is not known. Some men believe that as a result of the 
pressure of the tumor masses there is a slowing of the blood 
stream in the local vessels with the formation of a bland 
thrombus. This thrombus, not being fixed to the interior of 
the vessel as an infectious thrombus is, would therefore be more 
apt to cause an embolus. 
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J. Bladder Symptoms. Cystitis caused by the fibroid 
itself is very rare. The most frequent bladder symptoms the 
patients present are those due to encroachment of the tumor 
on the bladder itself, feeling of weight, urgency and frequency 
of urination. Acute retention of urine is not unusual. This is 
usually due to an incarcerated tumor mass pressing against the 
lowermost portion of the bladder and the urethra and pro- 
ducing an inability on the part of the patient to void. 

K. Vaginal Symptoms. Very few changes take place in 
the vagina as a result of fibroids. Occasionally it may become 
markedly elongated as a result of stretching over a fibroid 
mass or it may be drawn upward as a result of a fundal tumor. 
Low fibroids between the layers of the broad ligament may 
deform the vagina by indentation. When a fibroid is delivered 
through the cervix into the vagina the latter dilates to accommo- 
date the tumor mass, no matter how large it is. One may find 
a vagina filled by a tumor mass as large as a child’s head 
presenting itself at a small nulliparous or virginal outlet. In 
degenerating submucous fibroids or polyps there may be 
a foul, bloody vaginal discharge resembling that found in 
carcinoma of the cervix or body of the uterus. 

L. Cervical Symptoms. Many changes can take place in 
the cervix as a result of fibroids. It can be pushed in any direc- 
tion — forward, over the symphysis, backward into the hollow 
of the sacrum, laterally and upward so as to be completely 
out of reach, or downward so as to present itself at the outlet. 
The cervix may become so attenuated and stretched over a 
tumor mass as to be unrecognizable. Its extent may be so 
obscured that in attempting to do a supracervical hysterec- 
tomy the upper part of the vagina is cut across instead of the 
cervix.* 

When a submucous fibroid is delivered through the cervix 
the latter can and will dilate itself sufficiently for its passage. 
These dilatations, however, disappear immediately after the 

*This is one of the reasons for sterilizing the vagina preparatory to all gynecological 
laparotomies (p. 24). Occasionally in cervical fibroids the cervix niay become flattened 
out over the tumor mass so as to be flush with the vault of the vagina. 
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tumor is removed. Occasionally during the course of the opera- 
tion for the removal of these tumors, the cervix will “shut 
down” under vision. 


Factors Influencing Operability 

Suppuration of a fibroid is rare in the interstitial or sub- 
peritoneal type of tumor. It may be found as a complication of 
a postpartum or postabortal infection, as a result of direct or 
lymphatic extension. In the subperitoneal pedunculated type, 
the fibroid may become adherent to the bowel and take its 
blood supply from the intestines. In such cases an infection 
of the tumor may occur as a result of direct extension from 
the intestine. 

Hyaline degeneration due to poor blood supply frequently 
precedes infection. This degeneration, particularly where the 
myoma lias broken down and becomes soft, may grossly 
simulate suppuration. A smear, however, will demonstrate 
the absence of polymorphonuclear leucocytes. 

When a myoma becomes infected from a pus tube, the 
infection usually starts and remains on the surface of the 
tumor. A myoma rarely becomes infected from its center 
outward. 

Pus tubes or an infected myoma should be considered in a 
patient presenting an apparently uncomplicated fibroid yet 
associated with a high leucocyte count. 

Ectopic pregnancy as a preoperative complication does 
occur. Kelly reported 6 in 1000 fibroids. In our series of 500 
fibroids it was found twice, on both occasions the ectopic was 
not diagnosed but was an accidental finding. 

Carcinoma as a preoperative complication can occur. If 
one will remember that fibroids form more than one-sixth of 
all gynecological pathological conditions seen and that carci- 
noma of the uterus is not rare, a coincidental occurrence of the 
two conditions should not be infrequent. There is no definite 
relationship, etiological or otherwise, between the two 
conditions. 

[1223 



FIBROIDS 


573 


The differential diagnosis between a foul, sloughing sub- 
mucous myoma and carcinoma of the fundus is almost impos- 
sible without a curettage and a histological examination of the 
curettings. 

The Differential Diagnosis of Fibroids 

The most important single condition to differentiate from 
fibroids is pregnancy. No patient in whom there is any question of 
pregnancy should he operated upon unless an A-Z test has been 
done. 


PREGNANCY 

Amenorrhea 
Colostrum in breasts 

A-Z positive 
Smooth mass 
Soft mass 
Cervix soft, blue. 


MYOMA 

Metrorrhagia 

Breasts negative, possible yellow 
secretion 
A-Z negative 
Irregular nodular mass 
Hard mass 
Cervix hard, pink. 


Occasionally there has been nothing in the history to 
suggest a pregnancy and on opening the abdomen one is con- 
fronted with the differential diagnosis between a pregnant 
uterus and a soft myoma. The uterus in pregnancy is bluish 
and in fibroids it is usually pink. The most important differen- 
tial point in diagnosis is the relationship between the round 
ligaments, the tubes, the ovaries and the mass. In a pregnant 
uterus the relationship of the round ligament, tubes and 
uterus to the fundus remains the same, no matter how large 
that uterus becomes (Figs. 64 and 65). In a fibroid, however, 
these structures assume an eccentric relationship to the tumor 
mass. If the differentiation between the two conditions is still 
difficult or impossible one may resort to aspiration of the tumor 
mass. If a pregnane}' is present amniotic fluid will be with- 
drawn and the differential diagnosis made with no injury to 
the pregnancy. 

A peculiar and yet not infrequent error in diagnosis is 
caused by an old ectopic pregnancy. An unruptured tubal 
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pregnancy, a tubal abortion, with hemorrhage and marked 
omental adhesions, has been mistaken for a fibroid. When a 
patient gives a history of a period of amenorrhea or some 



Fig. 64. Normal relationship of Fig. 65. Eccentric arrangement of 
round ligaments and tubes seen tubes and round ligaments when 

in a pregnant uterus. a fibroid is present in the fundus. 


irregularity in the menstrual cycle, always think of the possi- 
bility of an ectopic, even if a large tumor mass occupies the 
pelvis. 

The differentiation between a fibroid and a solid tumor of 
the ovary is frequently very difficult as they both may have a 
pedicle, but as a rule the ovarian pedicle is longer. An ovarian 
tumor can almost always be displaced upward entirely away 
from the uterus, but a fibroid is usually attached more closely 
to the uterus and cannot be displaced. Ascites is more common 
with ovarian tumors. Ovarian cysts are not so difficult to 
differentiate from fibroids because they have a different feel, 
a cystic feel. 

When a patient, who has had a previous gynecological 
operation, presents herself complaining of profuse or irregular 
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bleeding and an irregular mass is palpable in the pelvis, one 
should be careful about calling this mass a fibroid; because 
postoperative adhesions frequently gives one the impression 
of an enlarged uterus, whereas a cystic ovary or ovarian 
dysfunction may cause the excessive vaginal bleeding. 

Surgical Management of Fibroids 

The fact of primary importance with regard to the surgical 
management of fibroids that must be constantly remembered 
is, that, every woman who has fibroids does not necessarily 
have to be operated upon. 

Fibroid tumors which (i) are producing symptoms, (2) are 
rapidly growing and (3) are causing mental distress to the 
patient, should be operated upon. 

Submucous fibroids almost invariably cause excessive 
vaginal bleeding. They are very prone to infection. Due to their 
position in the uterus they are frequently expressed into the 
cavity of the uterus or vagina and become infected. They must 
practically always be operated upon. 

Subserous fibroids cause very few or no symptoms. Infec- 
tion in subserous fibroids are infrequent. They do not cause 
excessive bleeding. Therefore the presence of subserous fibroids 
is not necessarily an indication for operation. 

When a patient presents herself with fibroids and the indica- 
tions for surgery are present the question arises : what type of 
operation shall be performed? The operations of choice are: 
(1) myomectomy and (2) hysterectomy. 

What are the advantages of myomectomy? 

1 . It preserves menstruation. 

2. The possibility of pregnancy is still present in women 
who are within the childbearing age. 

3. It prevents the symptoms of an artificial menopause. 

4. The advantage to a young, unmarried woman from the 
psychic angle is untold. She continues to menstruate, she can 
get married as she has a uterus and therefore retains the possi- 
bility of becoming pregnant. 
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What arc the disadvantages of myomectomy? 

1. It may not relieve the symptoms for which the patient 
has come to operation. A large number of fibroids may be 
removed and yet a small pedunculated or submucous fibroid 
which could not be felt and therefore was not removed, may 
continue to cause the same symptoms for which the patient 
sought relief. 

2. There is always a possibility of a recurrence of the 
fibroids. 

3. The postoperative morbidity in cases of myomectomy 
is greater than the postoperative morbidity in hysterectomy. 

4. Myomectomy is usually more difficult technically, than 
superaccrvical hysterectomy. 

5. Owing to the technical difficulties and the marked 
increase in hemorrhage, myomectomy is much more hazardous 
in frail, anemic women. In women whose hemoglobin is as low 
as 20 to 25 per cent, even though they receive a preoperative 
and postoperative transfusion, the hemorrhage associated with 
the myomectomy may be enough to push such a patient over 
the danger line; whereas a hysterectomy, in the same patient, 
could be practically bloodless and therefore less hazardous. 

In comparing a large series of cases where myomectomy or 
hysterectomy were performed, it was shown that only 75 per 
cent of the cases were cured by myomectomy, whereas <57 per 
cent were cured by hysterectomy. 


Factors Influencing the Type of Operation Chosen 

Myomectomy can be performed on subperitoneal, peduncu- 
lated, interstitial fibroids and occasionally in submucous 
fibroids. In the latter, there is always the danger of opening the 
cavity of the uterus. As a rule the cavity of the uterus is sterile. 
If however, a submucous or pedunculated fibroid is presenting 
itself at the internal os or in the cervix, it may have become 
infected, thereby infecting the cavity of the uterus. One must 
therefore always exercise special care not to enter the cavity of 
the uterus in the removal of the submucous fibroids. If there is 
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any possibility of entering the cavity of the uterus, proper 
preoperative preparation and sterilization of the cavity should 
be done. This will reduce the dangers of infection to a mini- 
mum. Preoperatively the uterine cavity should be sterilized 
with either iodine or mercurochrome from below, in the anes- 
thesia room. If at any time during the operation the surgeon 
enters the uterine cavity, iodine on an applicator or iodine 
soaked packing should be inserted into the uterine cavity. The 
opening in the cavity should be immediately closed and the 
instruments, which were used should be discarded as dirty. If 
there is any question in the operator’s mind as to the sterility 
of the field, it should be changed, including the gloves. 

“ You are dirty, if there is any doubt in your mind as to 
whether you are clean” 

If there are fibroids present in the uterus and a necrotic 
submucous fibroid is presenting itself in the cervix or vagina, a 
vaginal myomectomy must first be performed. The hysterec- 
tomy should not be done until the patient has had two normal 
menstrual periods. If an abdominal hysterectomy is done too 
soon after a vaginal myomectomy, the patient may develop a 
peritonitis from the infected endometrium, causing a fatality. 
Endometritis is a self-limited disease and, as a rule, disappears 
after one menstrual period. Chronic endometritis is rare. 
Nature tends to clear up any infection in the uterine cavity 
very rapidly if allowed the necessary time. 

In myomas of the broad ligament, intraligamentous 
fibroids, subvesical fibroids and cervical fibroids a hysterectomy 
is the procedure of choice. The young operator may encounter 
considerable difficulty in attempting myomectomy in these 
cases. Only after he has had considerable experience in gyne- 
cological surgery should he attempt a myomectomy in cases of 
intraligamentous and cervical fibroids. 

Dangers in operating on myomas of the broad ligament 
(intraligamentous and cervical fibroids): (i) injury to the 
ureter, (2) injury to the bladder and (3) oozing between the 
layers of the broad ligament with the development of a hema- 
toma causing late morbidity with the possible development of 
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an intraligamentous abscess. All these complications must be 
carefully weighed before attempting to do a myomectomy on 
any one of these types of cases. 

Never operate on a fibroid uterus unless the patient has 
given consent to do whatever surgical procedure may be found 
necessary or feasible. If the patient insists on a myomectomy, 
tell her that everything possible to save the uterus will be done, 
but if, during the operation, a Itysterectomy is necessary to save 
the patient’s life, consent must be granted. 

Myomectomies cannot be done on cases of diffuse adeno- 
myomas (of Cullen) of the uterus. Myomectomy is also 
totally unsuited for fibroids that are infected. The presence or 
absence of infection in fibroids can be judged by the leucocyte 
count and the sedimentation time. These are not absolute, as 
there may be other pelvic infection present. If a simple fibroid 
presents a Ieucocytosis or rapid sedimentation time, in all 
probabilities it is infected or complicated by pus tubes. 

If a fibroid is complicated by a carcinoma of the cervix, that 
fibroid had best be treated with x-ray or radium. If they are 
not available radical surgery can be performed. If a fibroid is 
complicated by carcinoma of the body of the uterus, radical 
surgery should alwa3-s be done. 

Why this difference between carcinoma of the body of the 
uterus and carcinoma of the cervix? 

Carcinomas of the cervix are practically all infected with 
streptococci. If treated with x-ray and radium the cervical 
lesion as a rule heals. After the infected cervix has healed, radi- 
cal surgery can be carried out if necessary with a minimal risk 
of infection to the patient. 

When carcinoma of the body of the uterus complicates a 
fibroid, as a rule, the diagnosis is not made preoperativelv. The 
diagnosis can be made if a curettage were done before the 
radical surgical procedure was performed. When the diagnosis 
is made, vaginal hysterectomy or total abdominal hysterectomy 
can be done with little risk of infection to the patient. 

When a hysterectomy is decided upon, the supracervical 
tvpe of operation is the procedure of choice. The mortality of 
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total hysterectomy is greater than that of the supracervical 
operation. The argument that carcinoma may occur in the 
retained cervix does not seem to be of sufficient importance to 
warrant the total operation. The primary mortality of radical 
hysterectomy is definitely greater than the incidence of carci- 
noma in the retained cervical stumps. These are, not alone our 
statistics, but those of other clinics as well. The incidence of 
carcinoma of the cervix is definitely low. If the cervix is badly 
lacerated or eroded, it should be treated before the hysterec- 
tomy is undertaken. A large percentage of cervical lesions, 
excluding carcinoma, can be cleared up and made practically 
inoccuous with office treatment. When the cervical lesion has 
been cured a supracervical hysterectomy can be performed. 

Radiation Therapy 

Fibroid tumors of the uterus can be treated by x-ray and 
radium. There are however, certain facts which must be 
thoroughly understood before advocating this procedure. 

1. Radiation therapy primarily attacks the ovaries and 
secondarily the tumor masses; so that when it is used in young 
women under forty years, it abolishes ovarian function and 
produces distressing menopausal symptoms. 

2. After the establishment of the amenorrhea the tumors 
shrink in size and in about 40 per cent of the cases the tumors 
disappear. In most patients with fibroids the tumors shrink for 
about one year and then remain stationarj'. 

3. If the patient’s symptoms recur or if radiation therapy 
is not curative it does not preclude surgery. 

Indications. A fibroid which 

1 . Causes excessive bleeding, 

2. Is intramural, 

3. Is not degenerating, 

4. Is not causing pressure symptoms, and 

3. Is not complicated by other pelvic pathology, especiallv infections; 

in a woman over forty years of age may be treated with x-ray and 
radium. 
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Radiation therapy in a woman under forty years is indicated 
only when she is a poor surgical risk due to some co-existing 
disease, e.g., cardiac, renal, etc. 

Contraindications. A fibroid which 

1. Is larger than a three months pregnant uterus, 

2. Is submucous, pedunculated or polypoid, 

3. Is undergoing some form of degeneration or becoming calcified, 

4. Cannot be accurately diagnosed, especially the differential between 
fibroid and ovarian tumors, 

5. Is causing pressure symptoms either by its presence or location, 

6. Is rapidly growing and soft and may have sarcomatous change, and 

7. Has been previously operated upon and may therefore have intestinal 
adhesions (radiation therapy might cause severe intestinal complications) : 

should not be treated ivith x-ray or radium. 

Preparation of the Patient for Operation 

All fibroid cases should have the following laboratory data 
preoperatively : 

1. Complete blood count. 

2. Complete urine. 

3. Wassermann or Kahn test. 

4. Sedimentation time. 

5. Phenolsulphonephthalein test of kidney function. 

6. Mosenthal test for kidney function. 

7. Blood chemistry, if indicated. If laboratory facilites allow, blood 
chemistry should be done routinely. 

8. Two or three blood pressure readings. 

Preparation of the Patient 

All patients coming to the operating room should be pre- 
pared for a dilatation and curettage and laparotomy, all pubic 
and abdominal hair should be removed. In the anesthesia room 
after anesthesia has been induced, the patient should be placed 
in the lithotomy position, painted or sprayed with mercuro- 
chrome (Scott’s solution) and catheterized. At catheterization, 
urine must always be obtained, thereby^ insuring the fact that 
the catheter has been in the bladder. There is no single factor 
which tends to make a hysterectomy more difficult than a full 
bladder. Following catheterization the patient should be 
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examined under narcosis and an exact pathological diagnosis 
made. Following the examination, the vagina is thoroughly 
painted or sprayed with mercurochrome, the cervix is painted 
and if there is any possibility of entering the uterine cavity, a 
cannula is introduced into the cervical canal and without pres- 
sure mercurochrome or iodine solution is injected into the 
uterine cavity. The patient is then placed in the dorsal position 
and brought into the operation room. 

Technique of Myomectomy 

Step 1. The abdomen is opened with the usual paramedian 
incision (page 90). 

Step 2. The pelvis is thoroughly walled off, using the three 
pad technique (Fig. 47). 

Step 3. Isolate the factors. Always carefully and completely 
isolate all the factors before any actual cutting or operating is 
begun. If the preliminary isolation of all the factors is carried 
out, most surgical procedures become comparatively simple. 

Step 4. After all factors are isolated, the uterus must be 
carefully palpated so as to identify the number and location of 
the various tumors. If the number and location of all the 
tumors is not known some of the sutured area may be reopened 
by mistake as sutured uterine muscle following myomectomy 
feels like tumor masses. 

Step 5. Remove all pedunculated fibroids first with a simple 
circular or elliptical incision around the base of the pedicle and 
a figure of “8” stitch (Fig. 66). 

To remove a sessile, interstitial or intramural fibroid, an 
incision is made as far forward on the anterior uterine wall as 
possible, so as to reduce the possibility of intestinal adhesions 
to a minimum. It is made over the most prominent part of the 
tumor, going through the muscle, down to the capsule of 
the tumor. Make the incision ample. Ahvays remember that the 
patient has two tubes and that there is a cavity of the uterus. 
When the fibroid is reached it can usually be recognized by 
the difference in color as compared to the uterine muscle. 
When the capsule of the tumor is exposed, two or three Iaro-e 
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vessels are usually cut and bleed freely. Do not grasp these 
bleeders with small artery clamps, they won’t hold but use 
small Kocher clamps. 



Fig. 66. Pecfuncu fated fibroids removed 
with an elliptical incision and a 
figure of “8” stitch. 


Once the tumor is exposed it can be placed under tension by 
the hand, under the tumor, pressing it into the uterine wound, 
or it can be grasped with a tenaculum and drawn into the 
wound. With a curved scissors, sticking close to the capsule of 
the tumor and following definite lines of cleavage, using sharp 
and blunt dissection, the tumor is removed. While the tumor is 
still attached to the lowest part of the cavity, which is well 
exposed, the inside of the cavity is grasped with Allis clamps so 
as to completely evert it. This greatly aids the closure of the 
cavity and the prevention of dead spaces. The cavity is closed 
with interrupted plain catgut sutures placed in tiers using a 
figure of “8” stitch. All dead spaces must be eliminated and all 
bleeding must be controlled. The superficial portion of the 
cavity and the peritoneal edge are closed with a stitch very 
similar to the stitch used in the Bell-Beuttner operation 
(Fig. 67). 

All sutures are of No. 2 plain catgut on a medium size Mayo 
needle. A mattress suture may be used instead of the figure of 
“8.” All the ragged edges should be cut away. 
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Surgical Axiom: Do not approach a second fibroid until the 
first one has been taken care of and the bleeding stopped. 
Following the removal of all the fibroids, some form of 



Fig. 67. Myomectomy, fibroid removed from anterior wall of uterus. 
a, interrupted stitches, deep, to obliterate dead spaces; b, modified 
Stewart stitch to close superficial layer. 


suspension, suturing the posterior wall of the uterus to the 
abdominal wall, should be carried out. 

Technical Procedure in Hysterectomy 

Surgical Axiom: Do not attempt to operate through too 
small an incision. One inch below is worth two inches above. 

An ample paramedian incision is made. Cut the fascia of the 
rectus sheath down to the pubic bone. Insert the three abdom- 
inal pads thus isolating the operative field. In hysterectomy 
it is often advisable to insert a fourth laparotomy pad to com- 
pletely isolate the field and also to cover the sigmoid and the 
cul-de-sac, so that if there is any spill, it will be on the pad and 
not on the peritoneum. 
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Identify all the factors: the round ligaments, uterus, tubes 
and ovaries. 

In doing a hysterectomy with the clamp suture technique, 



Fig. 68. Hysterectomy technique. Steps 1 and 2 . a, clamp applied to uterine 
end of round ligament; b, Kut-KIamp applied to ligature on outer end of 
round ligament; c, scissors inserted under vesicouterine fold to separate it 
from the uterus before cutting it close to the uterus. 


ten sutures are used. Sutures i to 6 and sutures 8 and 9 are of 
No. 2 plain catgut, cut in three, on a medium size Mayo needle. 
Suture 7 is of No. 2 plain catgut, cut in two, on a cutting 
needle. Suture 10 is of No. 2 plain catgut, cut in two, on a 
moderately small Mayo needle. 

Step 1. Clamp, ligate and cut the round ligament of the 
uterus on the right side. 

A clamp is applied to the right round ligament near the 
uterus (Fig. 68, a). The round ligament is lifted with a mouse- 
tooth forceps and suture 1 is placed in the loose avascular 
tissue under the round ligament and tied. The round ligament 
is cut and the suture is left about 4 inches long and a Kut- 
Klamp (Fig. 69) applied to its end. One of the most frequent 
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errors in technique is to place this suture too close to the 
uterine end of the round ligament. As a result it is difficult to 
find the plane of cleavage of the vesicouterine fold, which is 



Fig, 69. Kut-Klamp; a, clamp and scissors combina- 
tion. The portion of the clamp a on closing down on b 
acts as a clamp and holds the catgut while edge c acts 
as a scissors and cuts of]' the excess portion of the gut 
(devised by Solomon ). 

the next step in the procedure. This suture should be placed 
at a distance of 2 to 4 cm. from the uterine cornu. 

Step 2. Opening the vesicouterine fold on the right side. 

The uterus is drawn to the left, the first assistant grasps the 
suture on the cut edge of the round ligament, holding it taut 
and to the right, and the operator grasps the edge of the vesico- 
uterine fold of the peritoneum with a mouse-tooth forceps 
at the point where it has been cut close to the round ligament 
and inserts a curved Mayo scissors into this space (Fig. 68, c). 
The point of the scissors is toward the peritoneum. The 
scissors are directed downward, away from and not toward the 
uterus. The scissors are opened (blunt dissection) and closed, 
the closed scissors is then brought towards the uterus and 
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the vesicouterine fold is cut close to the uterus, from right to 
left, to the midline. Leave as much peritoneum on the vesi- 
couterine fold as possible. The vesicouterine fold is grasped 



Fig. 70. a, clamp on uterine end of round ligament; b, Kut~KIamp on ligature 
on outer end of round ligament; c, finger introduced into vesicouterine fold 
to separate it by blunt dissection; d, uterine artery. 


with a mouse-tooth forceps and the index finger is introduced 
into the space, separating the vesicouterine fold from the 
underlying structures from above downward (blunt dissection) 
and exposing the avascular space (Fig. 70). 

Step 3. Opening of avascular space and ligation of broad or 
infundibulopelvic ligament. 

The operator introduces a curved Kelly clamp, from behind 
forward, under the round ligament of the ovary, through the 
avascular space (Fig. 71, insert). The clamp is opened so as 
to make a large enough opening in the broad ligament for the 
assistant to introduce a curved Kelly clamp, from before 
backward, close to the uterus, one blade going through the 
avascular space and the other over the top of the broad 
ligament (Fig. 71, a, b). This clamp is closed. On inserting 
this clamp it may be necessary to remove the clamp on the 
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round ligament of the uterus (Step 1). A second clamp is intro- 
duced in the same manner from before backward by the assist- 
ant, leaving enough space between the clamps, so that the 



Fig. 71. Step 3. Insert shows clamp introduced from behind, under round 
ligament of the ovary, through the avascular space; A, B clamps on tube and 
round ligament of the ovary, through avascular space; broad ligament cut 
down into avascular space c; d, e, clamps on round ligament; F, uterine 
artery. 

broad ligament can be cut. The broad ligament is cut between 
the clamps (Fig. 71, c). 

Suture 2 is now inserted. It is introduced below the clamp 
on the cut edge of the broad ligament. The operator grasps the 
clamp on the broad ligament and introduces the suture from 
behind forward under the edge of the avascular space (Fig. 52). 
The needle is then brought from before backward, catching 
the very edge of the tube at a point H inch behind the clamp. 
Occasionally it is necessary to catch the edge of the round liga- 
ment of the ovary in this suture. This ligature is tied by the 
operator and the assistant removes the clamp slowly. This 
suture is left long (4 inches) and a Kut-KIamp is applied 
(Fig. 72). 

Step 4. Clamp, ligate and cut left round ligament. 
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The tumor mass is now drawn to the patient’s right. The 
left round ligament is clamped, cut and ligated, in the same 
manner as on the right side, using suture 3. 



Ftc. 72. Steps 4, 5 and 6. Hound and broad ligaments clamped and sutured 
on both sides; forceps A t lifts vesicouterine fold so that scissors n, can cut 
dense adhesion at the midpoint; c, open vesicouterine space. 


Step 5. Opening the vesicouterine fold on the left side. 

The vesicouterine fold on the left side is treated in the same 
manner as the right except at the midpoint. At the midpoint 
of the vesicouterine fold of peritoneum, there is a fairly dense 
adhesion which does not separate very readily and must be cut 
in order to be separated (Fig. 72). The peritoneum is lifted 
at this point and the adhesion cut. The vesicouterine fold of 
peritoneum is then pushed downward by blunt dissection 
with the finger, thoroughly separating the bladder from the 
anterior wall of the uterus and upper part of the vagina. 

Step 6. Opening of the avascular space on the left side, 
clamp, cut and ligate broad or infundibulopelvic ligament. 

■ The avascular space on the left side is found, the clamp 
introduced from behind forward, the same as on the right side. 
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Two clamps are applied to the broad ligament by the assistant, 
the same as on the right. The operator cuts between the clamps. 

Suture ligature 4 is introduced in the same way as on the 
right side, that is, from behind forward. The ends, however, 
are now towards the assistant, not towards the operator and 
the assistant ties this suture, the operator removing the clamp 
from the broad ligament. It is preferable to have the assistant 
tie this ligature as it is easier for him to do so. The operator 
may occasionally be unable to see what he is tying because 
the edge of the broad ligament may be under the edge of the 
abdominal wall on the left side. 

Step 7. Suture of the left uterine artery (suture 5). 

The uterus is thrown forward and the hand is introduced 
into the cul-de-sac and the lowermost point of the cervix is 
palpated. One may then judge the approximate location of the 
internal os on the posterior wall of the uterus. A heavy clamp 
is then placed on the uterine artery at right angles to the 
uterus and 1 cm. above the judged level of the internal os. 
The clamp is pushed into the edge of the uterus and as it closes, 
the ends of the clamp will slip off most of the uterine muscle 
and will grasp all the vessels (Fig. 73A). 

Suture 5 is now introduced. The needle goes from before 
backward at the level of the internal os and at right angles to 
the uterus and is inserted about 1 cm. below the clamp. Some 
of the cervical tissue may be included with this needle but 
not too much. This suture is then tied by the operator. As 
the first knot is tightened, the assistant cuts the left uterine 
artery close to the clamp with a knife, and allows the knife 
to enter the uterine muscle (Fig. 73). If the suture is tied 
with two knots before the vessels are cut, the suture will not 
control the bleeding because it will not compress the tissues 
sufficiently. As the cutting is done by the assistant, the oper- 
ator continues to tighten the knot; the second and third 
knots are applied and the ligature is cut fairly long. 

Step 8. Suture of the right uterine artery (suture 6). 

The same procedure is carried out on the right uterine 
artery except that on this side the suture is introduced from 
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behind forward : in this way, the operator can introduce the 
needle at right angles to the uterus and parallel to the clamp 
that has already been applied (Fig. 74). The right uterine 



Fig. 75. Step 9. Cutting across the cervix; a, tenaculum on lower portion of 
cervix; n, knife cutting the cervix; c, uterine arteries; d, vesicouterine fold; 
e, ligature on round ligaments; F, ligatures on the tube and the round liga- 
ment of each ovary. 

artery is tied by the assistant and is cut close to the clamp 
by the operator. Cut the ligature fairly long and apply no 
clamps to the ligature on the uterine artery. Care should be 
exercised in tying the uterine vessels. In tying this knot see 
to it that it is tight, square and that there is no tissue between 
the first and second knots. If some tissue falls in between the 
knots insert an extra knot. Tie all sutures with three knots. 

Step 9. Cutting across the cervix. 

With the six sutures the blood supply of the uterus has been 
controlled. The uterus can now be removed by cutting across 
the cervix. Before the cutting is begun, the assistant places a 
sponge on a stick behind the cervix. That is put there to catch 

£141! 






592 


I B ~~ — — apex 


r 


-* i 


'^V- 




*»;Z' 

possible. Thif Ing t0 ' y ards th Safi Sun eof“ 8 » 

an <Ja/ So «w rcm °ves a 0 t/le cerv/ca/ 

eitlm ■ gl ^ Cs a fro or/ /• Cons, derahl Car >al o 9 r 

Jt/ler "it/j a , «°°a surface Tor Wc P°n/on „r f far as 
" ,crils should ft n° ° rsc 'sson ^ C ° ap ' ati <>n. t,,c ®"i 

: PCra,or « oi t " ° n rt ' Zngb^ons froZr tc dona 

assistant frr .. c f , n P across *1. bC e/u ad t f, e „ m t/le cervix _ 

7 as "otto Jo H. thCantQrio rl ipJf7' X " lth a E' Whi,c thc 

" c «;s S0rs r CO " tro ' cen,v , , tfcc first 

! '>e «n h i , kn,k use d (Fig. l a «n*culu m 

operator W and^^- 'he It " tCrus a "d 

'” S fccS ? one intnd K ° bchi ”« 

g °« Th < 
u * e oper- 



FIBROIDS 


593 


ative field. The cervical canal is sterilized with iodine on an 
applicator and the applicator is discarded. The excess iodine 
is wiped away with a sponge on a stick and the sponge is 
discarded. 

Step io. Closure of the cervical stump. 

Suture 7 is used, No. 2 plain catgut, cut in two, on a cutting 
needle (spear pointed needle). A cutting needle is used for this 
suture because there is great difficulty pushing a round needle 
through the cervix. The cervix is closed with a running figure 
of “8” stitch. This suture is introduced from behind forward 
beginning on the posterior lip of the right side of the cervix and 
emerges close to the center of the cervix (Fig. 76). The needle 
is introduced into the cut edge of the anterior lip, going from 
behind forward, coming out on the anterior wall of the cervix. 
The operator holds the two ends of this suture and introduces 
the needle into the posterior and then into the anterior lip 
on the left side. This suture is tied and left very long. A Kut- 
Klamp is applied and the end of this suture is bound around the 
self-retaining retractor to hold the cervix in the wound. 
Remove the tenaculum (Fig. 76, a). 

Dont’s 

1 . Don’t have the needle enter the cervical canal. 

2. Don’t have the mouse-tooth forceps touch the cervical 
canal. 

3. Don’t touch the uterine artery with the needle or 
forceps. 

4. Don’t touch the ligature on the uterine artery with the 
needle or forceps. 

Step 11. Suture of round and broad ligaments to cervical 
stump on left side. 

Suture 8 is introduced through the posterior lip of the cervix 
from behind forward (Fig. 77, a) ; it emerges near the center of 
the cervix. It is brought over the edge of the broad ligament 
and grasps a small piece of peritoneum in the avascular zone 
(Fig- 77 , b)- It goes over the edge of the round ligament and the 
needle is introduced (Fig. 77, c) into the anterior lip of the 
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cervix. The two ends of this suture (Fig. 77, a and c) are held 
by the assistant. The ligatures on the round and broad liga- 
ments, d and e, are drawn to the patient’s right by the assistant 



Fig. 77. Steps 1 1 and 12. Suture of the round and broad ligaments to the cervical 
stump; suture a is passed from behind forward grasping cervix behind b, 
going through avascular space, c, grasping anterior lip of cervix. As this 
suture is drawn taut the ligatures d and e on the round and broad ligaments 
are drawn medially so as to be included in the ligature; F, ligature on the 
right side completed; G, suture from step 10 which closed cervical stump; 

H, vesicouterine space and fold. 

while the operator ties suture 8. This suture pulls the broad and 
round ligaments into the cervical stump. All three sutures are 
then cut. 

Step 12. Suture of the round and broad ligaments to the 
cervical stump on the right side. 

The round and broad ligaments are sutured (suture 9) to 
the cervical stump in the same manner as on the left, except 
that the assistant ties the ligature and the operator draws the 
round and broad ligament suture toward the patient’s left. 

Step 13. Peritonealization of the cervical stump (suture 10). 
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This suture is the other half of suture 7. It is of No. 2 
plain catgut, cut in two, on a small Mayo needle. This suture 
draws the peritoneum over the cervix. Suture 7 is left long 



Fig. 78. Steps 13 and 14. Peritonealization of the cervical stump, a, suture 7 on 
cervical stump; b, right uterosacral ligament. Suture goes through right 
uterosacral ligament from left to right, then passes through edge of round 
ligament and finally catches the edge of the vesicouterine fold; C, when this 
is tied it draws the edge of vesicouterine fold back to the uterosacral liga- 
ment. Step 14. Same procedure is carried out on the left side. Insert shows 


last stitch catching loose edge of vesicouterine fold and closing over all raw 
surfaces. 


and controls the cervix. The right ovary is lifted to the patient’s 
right with a spatula retractor or sponge stick, exposing the 
right uterosacral ligament. The operator grasps the right 
uterosacral ligament with a mouse-tooth forceps and the 
needle with suture io, is passed through it from left to right 
(Fig. 78). The needle is drawn out and passed through the edge 
of the round ligament. The suture goes from behind forward. 
The suture then takes a third bite in the cut edge of the vesico- 
uterine fold of peritoneum. The third bite enters on the peri- 
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toneal surface and emerges on the peritoneal surface, so that 
when the suture is tied to the end in the uterosacral ligament, it 
will bring peritoneum to peritoneum and no raw surface 
presenting. This suture does two things: (i) it peritonealizes 
the cervix, (2) it lifts the right ovary to the patient’s right and 
holds it there. This suture is cut and left long with a Kut- 
Klamp on its end. 

Step 14. Take the same suture and carry out the same 
procedure on the left side, catching the left uterosacral liga- 
ment, from right to left, left round ligament and cut edge of the 
vesicouterine fold on the left side. This suture is tied, and the 
end clamped. Holding these two sutures, one controls the cervi- 
cal stump. Suture 7 is now cut and as many sutures as neces- 
sary may be inserted to cover the raw surface of the cervix, 
suturing the vesicouterine fold of peritoneum to the posterior 
wall of the cervical stump (Fig. 78 insert). 

This routine is for hysterectomy without removing the 
tubes and ovaries. If the tubes and ovaries must be removed, 
the only change in technique is that instead of placing the 
clamps, in Step 3, on thebroad ligament, thej'are placed through 
the same opening but further out on the infundibulopelvic liga- 
ment. When this is done the infundibulopelvic ligaments 
occasionally cannot be brought down to the cervical stump in 
Step 1 1, in which ease they are buried with a pursestring suture 
and the rest of the peritonealization is carried out as described. 
Many believe that the cervix is sutured to the round and broad 
ligaments as a support for the cervix. This is not so. The suture 
of the cervix to the round and broad ligaments is simply an aid 
to peritonealization. 

Complications that May Arise during the Operation 

Bladder Injuries. In doing a hysterectomy, always think 
of the bladder. Never forget it until the operation is finished. As 
the peritoneum is opened, think of the bladder. After a hyster- 
ectomy always examine the bladder carefully to be sure no 
injurjr has taken place. These injuries are not serious, if recog- 
nized and properly sutured. The mortalitv in cases with recog- 
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nized and treated bladder injury is not materially higher than 
in any other gynecological procedure. If there is any question 
as to an injury to the bladder, treat it as if it were injured. 
When the injury is disregarded, the patients usually die of a 
peritonitis. 

For closure of the bladder wounds, interrupted or continu- 
ous sutures of fine chromic catgut on an intestinal needle are 
used. This suture catches all the layers of the bladder but does 
not enter the mucosa of the bladder. If the mucosa is entered, 
the catgut will act as a nidus for a stone in the bladder. A 
second layer of continuous sutures should be placed over the 
first. It is better to use two or three layers to close an injury 
to the bladder. Drain all cases of bladder injury through the 
vagina or through the abdomen. A retention catheter is inserted 
in all cases where the bladder is injured and should be allowed 
to remain for seven to ten days. 

Ureteral Injuries. Intraligamentous and cervical fibroids 
may dislodge the ureter and the latter may be injured. A 
fibroid differs from carcinoma in that it does not surround the 
ureter; it dislodges it but the ureter is always on the surface. 
To avoid injury to the ureter in removing these fibroids, stick 
-close to the tumor mass. In removing these tumors do not cut 
any structure that looks like a collapsed vein until it has been 
traced to its origin, or the ureter has been identified. If the 
ureter is cut across, there are three methods of procedure: 
(i) cut the upper end of the ureter at an angle and invaginate 
the upper into the lower end (Fig. 79) and (2) ligate the 
proximal end of the ureter with a heavy silk ligature; this will 
cause the kidnej- to cease to function. (3) If the ureter has been 
lengthened bj' the tumor and the bladder is sufficiently high, 
the ureter may be implanted into the fundus of the bladder 
using the same technique as when the proximal end of the 
ureter is invaginated into the lower end of the ureter. The 
opening in the bladder should be closed around the ureter in 
two layers. 

^ Kelly and Cullen recommend that where there is a question 
as to the ureter having been injured and it cannot be dissected 

[147I 



PRACTICAL CLINICAL GYNLCOLOGV 


598 

out, the bladder should be opened and a catheter introduced 
from below up to identify the ureter. That is a procedure to 
remember and the less often used, the better. 



Fig. Invagination of the upper into 

the lower end of a cut ureter. 

Operative Complications to the Rectum. The rectum or 
sigmoid may be adherent to the tumor mass, lifted out of the 
pelvis and may be injured during the operation. There may be a 
muscular tear or a tear extending into the lumen of the bowel. 
If there is any question of injury treat the bowel as if an injury 
had taken place. If the adhesions between the tumor and the 
bowel are dense, leave a piece of tumor on the bowel rather than 
a piece of bowel on the tumor. 

Muscular tears of the rectum should be closed with sutures 
of fine chromic catgut. If the bowel is opened it should be closed 
in two or three layers with fine chromic sutures. The gloves, 
needles and instruments used for the closure should be dis- 
carded. Drain all these cases vaginally or abdominally but do 
not put the drain over the suture line. Drained sigmoid injury 
cases may develop a fistula. If there is no tuberculosis of the 
intestine present this fistula will usually close. spontaneously. 
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In rectal injury cases the patient is to receive no fluids by rectum , 
no enemas, no cathartics . All rectal injury cases should have a 
large rectal tube inserted about the point of injury whenever 
possible, so as to drain the bowel and remove any gas pressure 
from the line of suture. 

Vaginal Myomectomy 

Where a pedunculated vaginal tumor complicates a 
multiple fibroid uterus, it is advisable to take care of the vaginal 
tumor first. Patients have been operated on successfully where a 
hysterectomy has been performed and on cutting across the 
cervix the pedicle of the vaginal tumor was cut across and the 
vaginal tumor allowed to drop into the vagina and removed 
from below. In this method the chances of infection are too 
great, because the cervix is patent, the pedicle infected and 
the uterine cavity may also be infected. It is far wiser to 
remove the vaginal tumor first and at a later date, after two 
menstrual periods so as to give the uterus a good chance to 
sterilize itself, to remove the uterus. 

In the removal of the vaginal tumors, always remember: 

1. The tumor is attached somewhere in the uterine cavity; 

2. Other pelvic pathology may be present (pus tubes); 

3. The myoma may be clean or infected; and 

4. Do not lose control of the pedicle or an uncontrollable 
hemorrhage mav occur. 

As the tumor is always attached somewhere in the uterine 
cavity, traction on the tumor may invert the uterus and draw 
down a piece of fundus as part of the pedicle. In cutting’across 
such a pedicle, one may buttonhole the fundus and cause a 
peritonitis. 

Other pelvic pathology or pus tubes may be present. 
Rupture of these pus tubes may result from too great traction 
on the tumor mass and the uterus with subsequent general 
peritonitis and death. 

If the pedunculated myoma is clean and the vagina is small, 
an incision to enlarge the vagina can be made. But if the 
myoma is infected, under no circumstances should an incision 
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in the vagina be made as it will become infected and the 
patient may die of sepsis. In infected myomas take every 
precaution not to injure any of the tissues, vagina or cervix 



Fig. 8o. Method of removing a pedun- 
culated fibroid presenting through 
the cervix. Traction sutures holding 
tumor while a wedge shaped piece 
is excised from the middle. 

as they' may be a portal of entry" for organisms. Do not curette 
the uterus after the removal of a pedunculated myoma for 
the same reason. 

Do not lose control of the pedicle. The tumor may be 
removed piecemeal, taking portions away from the center, 
thus reducing the size of the mass and allowing the pedicle to 
become accessible (Fig. 80). 

The lateral portions of the tumor can be controlled with 
traction sutures. Place a suture in the outer portion of the 
tumor mass and cut it long. Excise a wedge-shaped piece 
from the center, which allows a gradual approach to the 
pedicle. The use of suture ligatures as traction ligatures are 
good as they' also help to control hemorrhage. It is not neces- 
sary to remove all of the pedicle, as it is not tumor tissue. 
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The pedicle above the tumor should be ligated if possible. 
If control of the pedicle is lost and it falls back into the uterine 
cavity with bleeding, the uterus may be packed with iodoform 
gauze. 

Frequently in the removal of these pedunculated fibroid 
masses a line of cleavage is found and the tumor mass enucle- 
ated (myomectomy). When the major portion of the tumor 
mass is removed the pedicle is made accessible for a tonsil snare 
which may be slipped just over the tumor mass and closed 
very gradually. This slow cutting with the snare or the use 
of a coagulating current through the wires will help control 
the hemorrhage. 


[To be continued in subsequent issues . j 
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EDITORIAL 

DANGERS OF ROENTGENOSCOPY AND 
METHODS OF PROTECTION* 

E VERY physician has read or heard about the many ‘ 
pioneer specialists in roentgenology who, after the loss 
of one finger after another, finally lost their lives from 
the spread of carcinoma which had developed as a result of / 

antecedent injury to the skin of the fingers caused by expo- ' 

sure to roentgen rays repeated daily or at frequent intervals 
over a long period of time. It has become a habit of newspaper 
editors to feature each case and to glorify each successive 
victim as a “martyr to science.” The one fortunate thing 
about such cases is that their number is steadily decreasing, 
and the reason is not far to seek. When these pioneers sus- 
tained their initial injuries, little was known about the action 
of roentgen rays on human tissues, and still less was known 
about effective means of preventing such injuries. In fact, 
several years elapsed after Roentgen’s epoch-making dis- 
covery before the relationship between certain effects on the 
skin and exposure to the new rays was realized. But gradu- 
ally, successive reports of similar deleterious effects caused 
the medical profession to understand that roentgen rays were 
far from harmless. 

Since then, many experiments on animals and prolonged 
clinical observation have yielded extensive information about 
the changes that are induced in the tissues by irradiation 
under different conditions. Even laymen now know some- . 
thing about the danger of overexposure to the roentgen rays. 
Moreover, those physicians who have devoted their lives to 
the study of these rays or to their use for diagnosis or treat- 
ment have learned how to protect themselves and how to 
prevent the kinds of injury which had maimed or killed so 
many of their predecessors. Now that effective methods of 
protection are known and understood, no longer need any 
physician suffer injury from this cause. So true is this that, 

* From the Section on Therapeutic Radiology, The Mayo Clinic, Rochester, 

Minnesota, 
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at the present time, any physician, and 
especially any roentgenologist, whosufiers 
injury from this cause convicts himself 
of ignorance or of unpardonable negligence, 
or the burden of responsibility must rest 
on the hospital or other institution that 
forces him to work under unsafe conditions. 
The point is that, so far as our knowledge 
of the means of prevention is concerned, 
there can no longer be any excuse for this 
kind of injury. 

However, to this day, the number of 
physicians who incur injury from over- 
exposure to roentgen rays is much greater 
than is realized by the profession at large. 
An interesting point is that, of the total 
number of such injuries, the percentage 
among professional roentgenologists is very 
small indeed. The inescapable conclusion is 
that physicians without special training 
and experience in roentgenology sustain 
injury because they are not aware of the 
danger to which they are continually sub- 
jecting themselves and because they do not 
adopt the methods of protection without 
which the use of roentgen rays is fraught 
with hazard. 

Since the war, an increasing number of 
internists, surgeons and general practi- 
tioners have equipped their offices with 
roentgenologic apparatus and have used it 
for the diagnosis of intrathoracic or gastro- 
intestinal lesions, for the diagnosis and 
reduction of fractures, for the localization 
and removal of foreign bodies, or for the 
recognition of tumors of bone. In some 
instances, the physician has taken the 
trouble to acquire a certain amount of 
training, but too often his training has been 
confined to the instructions furnished by 
the manufacturer's agent who came to 
install the apparatus. Some physicians 
employ a technician to make roentgeno- 
grams, but roentgenoscopy, the reduction 
of fractures, and the removal of foreign 
bodies cannot be left to a technician, how- 
ever good his training. These procedures 
the physician himself must conduct, if only 
because the weight of legal responsibility 
bears more directly on him. It is precisely 


these procedures which involve the greatest 
danger. 

When internists watch an experienced 
roentgenologist examine the stomach and 
duodenum of a large number of patients in 
an amazingly short time, it probably looks 
as easy as golf when played by Bobby 
Jones. No doubt many internists go back 
home asking themselves why they should 
refer cases to a specialist when they could 
themselves conduct such a simple diag- 
nostic procedure. The only cure for such 
naive thinking is to give them a set of 
clubs and let them try to beat “old man 
par.” However, in the case of roentgen 
rays, “old man par” is a suffering human 
being and sometimes the physician him- 
self. This also applies to the reduction of 
fractures and to the removal of foreign 
bodies. Even in the hands of a well trained 
and experienced surgeon, and even when a 
foreign body has been accurately localized 
and its position charted on a cross-section 
diagram, its removal may prove to be an 
extremely difficult and time-consuming 
undertaking. This is just as true of roent- 
genoscopic procedures, the apparent sim- 
plicity of which is often deceptive. As a 
result, thousands of patients are daily 
being subjected to unnecessarily prolonged 
exposure to roentgen rays and, incidentally, 
hundreds of physicians are daily exposing 
themselves to the roentgen rays for an 
undue length of time, and often with little 
or no protection. True, the manufacturers 
of roentgenologic apparatus have incor- 
porated a measure of protection but, in the 
case of roentgenoscopy, few physicians 
know how much effective protection actu- 
ally shields them from a catastrophe which 
may not become apparent until months or 
years later. If the reader thinks this is an 
exaggeration, let him ask any of the 
physicians who have been unwitting vic- 
tims of this sort of injury. 

If one scans the medical writings one 
finds that this relatively important prob- 
lem is seldom mentioned. The few articles 
on the subject of protection have usually 
been written from a physical standpoint 
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and are too technical for the average medi- 
cal reader. Many bulky tomes on the 
diagnosis and treatment of fractures and 
encyclopedias of surgery have been pub- 
lished by eminent physicians, not one of 
whom has deigned to refer to this phase 
of medical practice. Only one reason can 
explain such surprising neglect; this is that 
physicians in general, including all but a 
few of the best known specialists, have not 
even been aware of the existence of this 
problem. The unfortunate victims are not 
inclined to boast of the calamity which has 
come upon them and which sometimes has 
blighted a brilliant career. 

The manufacturers of roentgenologic 
apparatus cannot escape a share of respon- 
sibility. When has any manufacturer or his 
agents taken the trouble to warn physicians 
of the danger of overexposure? Rather, the 
tendency has been to minimize the danger 
or to avoid mentioning it for fear of losing a 
sale. However, since those who manufac- 
ture apparatus have not known more about 
the subject than the physicians themselves, 
their share of responsibility is small. To be 
fair, it should be mentioned that some 
manufacturers have incorporated valuable 
protective features, such as additional lead 
glass besides that which overlies the roent- 
genoscopic screen, automatic limitation of 
the fluorescent image by mechanical con- 
nection of the shutter to the screen holder, 
complete enclosure of the underside of the 
roentgenoseopic table, provision for the 
attachment of a rubber apron impregnated 
with lead (which moves with the screen and 
constantly separates the operator from the 
patient), and metal cones to confine the 
beam of roentgen rays and to reduce 
scattered radiation. 

For several years the general problem of 
protection for the patient as well as for the 
physician has received much attention. In 
the larger countries of Europe and America, 
the national societies of radiology have 
named special committees to study the 
different phases of the problem and to 
formulate recommendations. Moreover, all 
these societies have had representatives on 
the International Committee appointed to 


gather and disseminate information on 
protection. Since the first International 
Congress of Radiology, which was held in 
1925, much progress in this direction has 
been made. Fairly comprehensive recom- 
mendations have been formulated and have 
been officially adopted. The advisability of 
speed in roentgenoseopic examinations, 
minimal palpation with the unprotected 
hand, the use of protective gloves, the 
minimal thickness of lead glass for roent- 
genoscopes have all been stressed, but 
nowhere can be found data that would 
enable one to know the limits of safety for 
the physician or for the patient. 

It is astonishing that the writings of 
roentgenologists and orthopedic surgeons 
during the past ten years contain so little 
that might serve to warn the medical 
profession in general against the possible 
dangers of roentgenoscopy as used in 
reducing fractures and in localizing and 
removing foreign bodies. 

The amount of radiation that a human 
being may safely receive over a long period 
has been estimated by several writers, but 
these estimates have not been based on 
scientifically accumulated data. The value 
of such estimates has been thrown into 
question by the fact that physicians prac- 
ticing roentgenoscopy on a large scale, such 
as those at the The Mayo Clinic, have 
greatly exceeded the so-called tolerance 
dose for many years without any sign of 
injury from roentgen rays. It is obvious, 
therefore, that those who have attempted 
to establish the limits of safe exposure have 
been extremely cautious, and these limits 
probably can be accepted as entirely safe. 
But in view of the paucity of our knowl- 
edge, a thorough investigation of the prob- 
lem seemed desirable for the following 
reasons: (i) to determine the time required 
to produce erythema of the operator’s 
hands under the conditions that obtain 
when a fracture is reduced with the aid of 
the roentgenoscope; (2) to ascertain 
the degree of protection necessary for the 
operators hands; (3) to find, from the 
standpoint of protection, the most effective 
combination of kilovoltage, milliamperage, 
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and filtration for the reduction of fractures; 

(4) to determine the protective value of 
various materials used in the construction 
of tops for roentgcnoscopic tables; and 

(5) to suggest ways of preventing the seri- 
ous injuries to the skin which have become 
all too common. 

The problem has been studied chiefly 
from the point of view of the reduction of 
fractures, because this seemed most impor- 
tant. Many of the principles that apply to 
the reduction of fractures also apply to the 
localization and removal of foreign bodies, 
but in relation to fractures the position of 
the operator’s hands differs from their posi- 
tion' when dealing with foreign bodies. 

Under the technical conditions of roent- 
genoscopy (voltage, miiliamperage, filtra- 
tion, and so forth) the majority of roent- 
genologists and dermatologists agree that 
exposure to 375 roentgens (measured in air) 
is sufficient to cause a mild erythema of the 
skin, at least in cases in which the patients 
are blond subjects. Since it was impossible 
to make the necessary physical measure- 
ments during the actual reduction of indi- 
vidual fractures, a standardized technique, 
such as that used under average conditions, 
was adopted. The technical conditions were 
as follows: potential, 80 kilovolts; intensity 
of current, 6 milliamperes; distance be- 
tween the target of the roentgen tube and 
the top of the table, 16 inches (40.6 cm.); 
the table top, which was made of pine 
veneer, was }i inch (0.63 cm.) thick. In 
order to avoid ruining ordinary roentgeno- 
scopic tubes by the prolonged operation 
necessary for such a study, these technical 
factors were reproduced by means of a 
mechanically rectified roentgen therapy 
apparatus, with an air-cooled Coolidge, 
broad-focus, therapy tube. A potential of 
80 kilovolts represents a fair average of the 
voltage employed in clinical procedures. 
As for current intensity, 6 milliamperes 
exceeds the current flowing from the tube 
under average conditions.* 

* The large number of measurements made in the 
course of this study are deliberately omitted so as to 


THE QUANTITY OE ROENTGEN RAYS 
REACHING THE OPERATOR’S PINCERS 

When one grasps an extremity to reduce 
a fracture, with the patient in a horizontal 
position, one’s fingers arc beneath the 
extremity, while the thumb is on top or at 
the side of the limb. Therefore, the ioniza- 
tion chamber used to measure the rays was 
placed near the top of the table, where the 
fingers of the operator would be while 
reducing a fracture. The intensity of the 
rays was measured by means of a Victoreen 
roentgenometer, without any filtration, 
with an aluminum filter 1 mm. thick, and 
with a similar filter 2 mm. thick. The center 
of the ionization chamber, which corre- 
sponded to the center of the beam of 
roentgen rays, was situated 1 inch (2.5 cm.) 
above the top of the table. Under these 
conditions, and with rays filtered only by 
the table top, an exposure corresponding to 
the number of roentgens required to induce 
cutaneous erythema required seven minutes 
and forty-five seconds. When the rays were 
filtered through 1 mm. of aluminum, the 
exposure time for 375 roentgens (erythema 
time) was fifteen minutes and thirty-seven 
seconds, and when the rays were filtered 
through 2 mm. of aluminum, the exposure 
time for 375 roentgens (erythema time) 
was twenty-four minutes. It must always 
be remembered that, with all the other 
factors constant, the intensity of radiation 
is directly proportional to the number of 
milliamperes, inversely proportional to the 
square of the distance between the target 
of the tube and the fingers, direct^ propor- 
tional to the square of the kilovoltage, and 
decreases according to the degree of filtra- 
tion. If these points are borne in mind, even 
if a different technique is employed, it is a 
simple matter to estimate the erythema 
dose for any particular set of technical 
factors. 


avoid confusing the average physician, to whom long 
tables of figures arc a nightmare. Those who might be 
interested may find these figures in another, more 
detailed article in the American Journal of Roent- 
genology and Radium Therapy. 
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THE QUANTITY OF ROENTGEN RAYS 
REACHING THE INDEX FINGER 

In most instances of injury from the 
reduction of fractures under roentgeno- 
scopic guidance, the index finger is usually 
injured more severely than the other 
fingers. This is probably because the index 
finger lies nearest to the central and strong- 
est portion of the beam of rays. Actual 
measurement showed that the quantity of 
rays reaching the fingers diminished as the 
hand was moved away from the center of 
the field of irradiation. 

HOW THE TOP OF THE TABLE GOVERNS 
THE QUANTITY OF ROENTGEN RAYS 
REACHING THE FINGERS 

Samples of the material used for the top 
of fluoroscopic tables were obtained from 
three well known manufacturers of roent- 
gcnoscopic equipment. The top used by one 
manufacturer was Y\ of an inch (0.63 cm.) 
thick; it was composed of three-layer ply- 
wood which was Tic of an inch (0.45 cm.) 
thick; this was covered with bakelite which 
was of an inch (0.15 cm.) thick. 

Another top, which was of an inch 
(0.88 cm.) thick, was made of a five-layer 
plywood which was f’ic of an inch (0.75 
cm.) thick and a layer of bakelite which 
was )ic of an inch (0.15 cm.) thick. The 
former was used in vertical roentgenoscopic 
tables, and the thicker material was used in 
other roentgenoscopic tables. 

The top employed by a second manufac- 
turer was made of an upper layer of bakelite 
which was 3 c4 of an inch (0.038 cm.) 
thick, three-layer plywood which had a 
total thickness of } i of an inch (0.64 cm.), 
and a sheet of aluminum which was 
0.0005 an inch (0.00125 cm.) thick and 
which, it is claimed, tends to disperse static 
electricity and filter out the soft rays. 

The top of a well known fracture-roent- 
genoscopic table is Js of an inch (2.24 cm.) 
thick and is made of five-layer plywood, the 
bottom and top sides of which are covered 
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with bakelite which is Ex' of an inch (0.32 
cm.) thick. This tabic top is advertised as 
allowing the unobstructed passage of 
roentgen rays, both for roentgenography 
and roentgenoscopy. 

From actual measurements, it is appar- 
ent that the top of roentgenoscopic tables 
has a definite but slight protective value. 
But if an equivalent thickness of aluminum 
is added as a filter, the slight protection 
provided by the table top may be dis- 
counted. However, when a table top is not 
used, as with some applications of the 
Hawley-Scanlan table, the danger of injury 
is slightly increased because the hands of 
the operator can come closer to the roent- 
gen tube without any intervening protec- 
tive element. 

The filtration or protective value of each 
table top was measured with the same 
ionization chamber at a uniform distance 
of 16 inches (40.6 cm.), the chamber being 
2 or 3 mm. above the top of the table and 
in line with the center of the beam of 
roentgen rays. Although the exposure time 
equivalent to an erythema dose varied 
slightly with each table top, the thickness 
of the material rather than its character 
was the main factor in determining the 
protective value of each table top. The few 
minutes difference in erythema time be- 
tween a thin table top and a thick one may 
seem of small consequence but, when one 
realizes that doses of roentgen rays are 
cumulative, this difference of a few minutes, 
repeated frequent^ over years of roent- 
genoscopic work, becomes tremendously 
significant, especially since the rays that 
pass through the thin table top are softer 
and, therefore, are absorbed in greater 
proportion by the skin. Even a thin layer 
of aluminum affords valuable protection. 
When, as sometimes occurs when a Hawley- 
Scanlan table is used, no material substance 
intervenes between the roentgen tube and 
the extremity under examination, the 
danger of overexposure is definitely greater 
than it is when the tube and extremity are 
separated by as little as two layers of 
ordinary pine plywood. 
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THE EFFECT OF SECONDARY RAYS 

Secondary radiation from an extremity 
during roentgenoscopy does not play an 
important part in the total dose. On 
theoretical grounds, the part of the dose 
made up of secondary rays should not be 
large, because the voltage responsible for 
the secondary radiation is low and the 
volume of irradiated tissue is small. 
Usually, the proportion of secondary rays 
is not large, and these weak, secondary rays 
are absorbed by the skin of the fingers or of 
the hand as a whole. The weakness of the 
secondary rays is shown further by the 
fact that roentgen dermatitis of the palm of 
the operator’s hand is rare. Nevertheless, 
the field of exposure should be kept as small 
as possible. 

THE DOSE OF ROENTGEN RAYS REACHING 
THE OPERATOR’S THUMB 

In order to eliminate the possibility of a 
difference in absorption between a wax 
model and human tissue, a series of absorp- 
tive measurements were made on the fore- 
arm of an adult cadaver, which was placed 
on the table top, with the ionization cham- 
ber i or 2 mm. above the skin. These 
measurements clearly showed that the 
tissues of a patient’s forearm or other part 
of an extremity afford a large measure of 
protection in comparison with the dose 
reaching the fingers on the inferior surface 
of an extremity. 

AN ATTEMPT TO SPECIFY AN IDEAL 
TECHNIQUE FOR ROENTGENOSCOPY 

The next step was to find a combination 
of kilovoltage and filtration which, while 
affording good visibility of a fracture, 
would at the same time afford the operator 
more effective protection from excessive 
exposure than do the techniques commonly 
used. With a table top made of plywood 
which was inch (0.64 cm.) thick, with a 
distance of 16 inches (40.6 cm.) between 
the target of the roentgen tube and the top 
of the table, and with a current of 6 milli- 
amperes, variations of potential between 


50 and 100 kilovolts, and variations of 
aluminum filters between 0.5 mm. and 
2 mm. were tried, and the exposure time 
equivalent to an erythema dose was meas- 
ured for each variation. These measure- 
ments show that an aluminum filter 
provides a large measure of protection, 
especially when the rays are generated at a 
low potential (kilovoltage). '1 he value of a 
suitable filter is so obvious that easily 
accessible filters should be incorporated in 
all roentgenoscopic apparatus. Manj r roent- 
genologists say that, owing to the different 
conditions encountered during roentgeno- 
scopic examinations, it should be possible 
to varj r the quality (penetration) of the 
rays by changing the voltage at will. This 
can readily be done by modifying the 
electric factors, but the intelligent use of 
filtration affords more effective protection. 
In some roentgenoscopes the manufacturer 
has incorporated a filter, but usually this is 
so inaccessible that an attempt to change it 
is seldom made. However, possibility of 
changing the filter at will would often be a 
decided advantage. To this, it maj' be 
objected that an increase in erythema time 
obtained b} r increasing the filtration might 
lead to carelessness and the filter might 
sometimes be overlooked but, if the opera- 
tor is made to realize that carelessness in 
this respect may later result in cancer, he is 
not likely to forget the importance of the 
filter. 

In order to test the effect of variations in 
kilovoltage and filtration on roentgeno- 
scopic visibility, five members of the roent- 
genologic stall of the clinic were invited 
into a room in which was a horizontal 
roentgenoscopic table of standard type. 
Twenty minutes in total darkness were 
allowed to permit their eyes to adapt them- 
selves thoroughly. 1 he fractured forearm 
of a cadaver was first examined roentgeno- 
scopically by one of the writers, under 
technical factors unknown to the roent- 
genologists. The latter were then asked to 
write their opinion of the visibility and 
definition of the bony structure as brought 
out by various combinations of kilovoltage 
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and filter. Throughout these tests the dis- 
tance between the target of the roentgen 
tube and the top of the table was kept at 
16 inches (40.6 cm.), and the current flow- 
ing through the tube was constantly kept 
at 3 milliamperes. Each of the roentgenolo- 
gists kept his opinion secret during the 
tests. When these had been completed, the 
respective opinions and comments of the 
five roentgenologists were tabulated. Un- 
filtered rays generated at a potential of 
80 kilovolts were thought to give too 
bright a field. Rays of the same quality, 
but filtered through 2 mm. of aluminum, 
were generally thought to have the same 
roentgenoscopic characteristics as the 
former. Rays generated at a potential of 
70 kilovolts and filtered through 1 mm. of 
aluminum were also thought to yield too 
bright a field. Rays generated at a potential 
of 50 kilovolts and filtered through differ- 
ent thicknesses of aluminum provoked a 
variety of comments, but all five roent- 
genologists agreed that rays of this quality 
would provide for satisfactory visualization 
of a fracture of the arm or leg. 

From the foregoing tests, rays generated 
at a potential of about 60 kilovolts, filtered 
through 2 mm. of aluminum, and with a 
current flow of 3 milliamperes, should con- 
stitute the best technique for the reduction 
of a fracture of the forearm or leg under 
roentgenoscopic guidance, if both the 
visibility of the fracture and the protection 
of the operator are the controlling factors. 

When the fingers of the operator were 
placed on the top of the table the exposure 
equivalent to an erythema dose, with rays 
generated at a potential of 60 kilovolts, 
filtered through 2 mm. of aluminum, and 
with 3 milliamperes of current flowing 
through the tube, was ninety-five minutes. 
The average potential employed by several 
other roentgenologists was about 80 kilo- 
volts, and the average filtration was 
through 0.25 to 0.5 mm. of aluminum. The 
number of milliamperes varied with the 
part of the body examined, but not with 
the voltage. With rays generated at 80 
kilovolts, filtered through 0.5 mm. of 


aluminum, and with 3 milliamperes of 
current passing through the tube, the 
exposure time equivalent to an erythema 
dose (375 roentgens measured in air) was 
twenty-two minutes. Therefore, an “ideal” 
technique of 60 kilovolts, 2 mm. of alumi- 
num as a filter, 3 milliamperes of current, 
a distance of 16 inches (40.6 cm.), and a 
table top made of pine veneer which was 
Y± inch (0.64 cm.) thick affords the opera- 
tor’s hands more than four times the pro- 
tection afforded by the technique usually 
employed, even when his hands are in the 
direct path of the rays, and yet this “ ideal” 
technique gives a better view of the 
fracture. 

Throughout this study the emphasis has 
been, not on attempting to present some- 
thing new, but to investigate the problem 
from the standpoint of effective protection 
for physicians who are not specializing in 
roentgenology, but who have to reduce 
fractures or remove foreign bodies under 
roentgenoscopic guidance. Many interns, 
resident physicians and general practi- 
tioners who are frequently called on to 
employ roentgenoscopic procedures are not 
aware of the danger of overexposure to 
themselves as well as to their patients. To 
repeat, the technical factors employed in 
the course of this investigation represent 
what is believed to be a fair average. These 
factors may be used to calculate the doses 
received with other techniques, but only 
when the conditions of exposure are 
identical. 

CONCLUSIONS AND RECOMMENDATIONS 

1. Too much emphasis cannot be laid 
on the danger, to the physician and to his 
patients, of reducing fractures under roent- 
genoscopic guidance. 

2. The careless roentgenoscopist may, 
while reducing a single fracture, subject his 
hand or fingers to severe injury which may 
not become apparent until weeks or months 
later. He may thus expose himself to a dose 
of roentgen rays which, though less than an 
erythema dose, may later by its cumulative 
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cITcct result in injury to the skin. At the 
same time, the patient also may receive an 
excessive dose which may be masked by 
pain caused by the fracture and which may 
not be detected because of inflammation 
associated with the fracture, especially 
when the limb is in a cast. 

3. From the standpoint of protection 
this investigation emphasizes the impor- 
tance of the following points: speed of 
examination, minimal action of the roent- 
gen tube, the significance of keeping the 
fingers away from the center of the beam of 
rays and taking advantage of the protec- 
tion afforded by the thickness of the 
extremity under examination; ail these 
factors make for increased safety in roent- 
genoscopic procedures. 

4. The “ideal” technique employed in 
this study may be used as a basis for 
calculating the doses received with differ- 
ent techniques. 

5. As much as possible, the hands of the 
operator should be kept out of the path of 
the rays while the tube is in action, espe- 
cially when lead rubber gloves are not 
worn. 

6. Unless the operator is careful to 
measure the dose of roentgen rays received 
by himself and by the patient, unless the 
work is closely supervised by an experi- 
enced roentgenologist, or unless all recom- 
mended protective measures are employed, 
the reduction of fractures or the removal of 
foreign bodies under roentgenoscopic guid- 
ance is strongly condemned. 


7. Roentgen rays generated at a poten- 
tial of 60 kilovolts and filtered through 
2 mm. of aluminum, with 3 milliamperes of 
current flowing through the tube, a distance 
of 16 inches (40.6 cm.) between the target 
of the roentgen tube and the top of the 
table, and a table with a top made of pine 
veneer that is inch (0.64 cm.) thick, 
may not be an ideal technique but, with 
modifications dictated by clinical indica- 
tions, seems worthy of trial. 

8. Roentgenoscopic apparatus should 
have accessible filters which can be readily 
changed. 

9. As suggested by Hawley, the me- 
chanical manipulation of fractures, instead 
of manual reduction, deserves serious 
consideration. 

10. Since the effects of roentgen irradia- 
tion are cumulative and signs of injury may 
be slow to appear, each operator should 
keep a permanent record of the doses to 
which his hands have been exposed. 

h. As an additional factor of safety, 
each operator should calculate his maximal 
possible exposure and regard such a total 
dose as actually received, even though addi- 
tional protective factors may have been 
employed. 

12. The committees on roentgen ray 
protection should base their recommenda- 
tions on clinical as well as on physical 
grounds. 

Clyde A. Stevenson, 
Eugene T. Leddy, 

Arthur U. Desjardins. 
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MAMMOGRAPHIC RECOGNITION OF INTRACYSTIC 

PAPILLOMA OF BREAST* 

N. Frederick Hicken, m.d., R. Russell Best, m.d. and J. P. Tollman, m.d. 


OMAHA, 

T HE recognition of papillomatous tu- 
mors of the milk ducts presents a 
tantalizing clinical problem. Unfor- 
tunately the variability of symptoms and 
the paucity of identifying physical signs 
accentuate the diagnostic difficulties. Even 
though Nature may sound a warning by 
producing a serosanguinous discharge from 
the nipple, our tests of precision, such as 
transillumination, soft tissue roentgeno- 
grams, aspiration biopsies and discrimina- 
tor palpation, may fail to locate the 
offending neoplasms. Any procedure which 
aids in determining the location, size 
and characteristics of these papilliferous 
growths is certainly to be desired. 

An appreciation of the morphological 
characteristics of these papillomatous neo- 
plasms affords a rational explanation of 
the varied clinical syndromes which they 
produce. A true papilloma is a localized 
overgrowth of the epithelial cells which 
line the lactiferous ducts and acini. The 
proliferating epithelium grows more rap- 
idly than its connective tissue substratum 
and invaginates into the ductal lumen. As 
the tumor grows it produces a pressure 
dilatation of the confining duct, thus form- 
ing a localized cystic cavity. Occasionally 
a papilloma does arise from the wall of a 
preformed cyst but the great majority 
originate in the ampullic segments of the 
larger milk ducts. They grow very slowly 
and are usually solitary. Multiple papil- 
lomata are, however, not uncommon for 
they occur much more frequently than is 
usually appreciated. Serial sections of the 
breast 1 and contrast mammograms 3 have 
adequately demonstrated this point. When 
multiple, these neoplasms may arise in 


NEBRASKA 

different segments of the same ducts or 
in other lobules of the same or opposite 
breast. 

The recognition of papillomatous neo- 
plasms is difficult as they- do not produce 
pathognomonic symptoms. The most char- 
acteristic complaint is that of a bloody 
discharge from the nipple but this occurs 
in so many other pathologic conditions 
that it has but little diagnostic value un- 
less confirmed by other evidence. A hemor- 
rhagic or serosanguinous secretion may 
be associated with a malignancy, 7 papilloma 
of the ducts, Paget’s disease, trauma, 
fibroadenoma, tuberculosis, chronic cystic 
mastitis 6 and senile parenchymal hyper- 
trophy. To complicate matters further, a 
papilloma may bleed and yet the blood 
will be confined to the milk duct for the 
tumor may completely obstruct the ductal 
outlet. Deaver and McFarland 2 found that 
50 per cent of papillomata produced a 
bloody discharge, 25 per cent a clear serous 
fluid, and the remainder did not form any 
type of secretion. It is apparent that the 
nature of the discharge has practically no 
diagnostic value in the recognition of duct 
papillomata. 7 

pain 

Mastalgia is seldom associated with a 
papilloma for these tumors grow so slowly 
that but slight intraductal pressure is ex- 
erted. Occasionally a sudden, sharp pain 
may mark the onset of an intracystic 
hemorrhage. Multiple papillomata are more 
prone to cause discomfort than a single 
one, but pain seldom causes the patient 
to seek relief, and when present it has no 
diagnostic value. 


From the Departments of Surgery and Anatomy, and the Department of Pathology, University of Nebraska 

College of Medicine. 
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PALPABLE TUMORS 

Unfortunately the very nature of these 
neoplasms renders their detection difficult. 
They are usually small, compressible, and 
frequently cannot be differentiated from 
the surrounding matrix. Occasionally they 
attain sufficient size that they may be 
palpated. In such instances, the tumor is. 
usually situated in the ampuilic segment 
of the ducts with its long axis radiating 
from the nipple. Pressure may elicit a 
point of tenderness or express secretions 
from the nipple. Even when the diseased 
lobule has been identified by the escaping 
discharge one can seldom feel the offending 
tumor. Transillumination will occasionally 
outline a large papilloma particularly if it 
is surrounded by a blood clot, but generally 
the tumor possesses the same translucency 
as the surrounding breast structures and 
differentiation is very difficult. Soft tissue 
roentgenograms, likewise, fail to isolate 
the neoplasm. 

The failure of these papillomata to pro- 
duce identifying syndromes combined with 
their occasional tendency to undergo malig- 
nant transformation certainly creates an 
interesting problem. In order to facilitate 
the recognition and location of these tan- 
talizing neoplasms, a new method of 
roentgenographic visualization has been 
developed . 3 * 4 By this procedure, termed 
mammographjs an accurate anatomical 
pattern of the ductal system can be ob- 
tained by introducing a suitable contrast 
medium. Any pathological condition which 
alters the size, shape or conformation of 
the injected ducts can be readily detected 
by subsequent stereoscopic roentgenograms. 

Papillomata can be readily visualized 
by these mammographic studies. The 
stoma of the offending duct, which can be 
identified by the escaping serosanguineous 
discharge, is cannulized and injected with 
thorotrast and immediate stereoscopic 
roentgenograms* are made. The entire 
duct and all of its branches are graphically 
outlined. Since these papilliferous growths 
protrude into the lumina of the ducts, they 


produce characteristic “filling defects” 
which can be readily detected. The tech- 
nical simplicity and the diagnostic value 
of these mammograms can best be por- 
trayed by the presentation of typical cases. 

UNILATERAL CENTRALLY PLACED 
PAPILLOMA 

Case l P. P., housewife, forty-four years 
of age, entered the hospital complaining of a 
serosanguineous secretion escaping from the 
left nipple of six weeks duration. Any pressure 
or manipulation increased the amount of 
discharge. She had nursed each of her three 
children and had provided a bounteous supply 
of milk. Trauma and infection were not causa- 
tive agents. 

The breasts were small, atrophic and pre- 
sented multiparous characteristics. There were 
no palpable tumor masses or points of localized 
tenderness. The subareolar tissues felt normal 
but slight pressure expressed a serosanguineous 
discharge from one of the centrally placed milk 
ducts and a clear serous fluid from the others. 
Transillumination and soft tissue roentgeno- 
grams did not outline the tumor or show exist- 
ing abnormalities. The only pathological sign 
was the serosanguineous discharge which es- 
caped from an apparently normal breast. 

The nature of the discharge, the absence of a 
palpable neoplasm and the age of the patient 
suggested the diagnosis of a ductal papilloma. 
This, however, was merely conjectural. Having 
thus far failed to visualize the offending neo- 
plasm, contrast mammograms were employed. 
The nipple was thoroughly cleansed with alco- 
hol, not only to render the field aseptic but to 
remove any incrustations or plugs of inspis- 
sated material which might be obstructing the 
orifices of the lactiferous ducts. A gentle strip- 
ping massage expressed one drop of bright red 
blood. The offending estuary was cannulized 
by a blunt No. 26 gauge needle and 2 c.c. of 
thorotrast were introduced. The patient was 
immediately placed in a lateral recumbent 
position with the injected breast supported by 
a Meyers angle board and a lateral stereoscopic 
roentgenogram was made. The diseased duct 
and all of its ramifying lacteals were graphically 
outlined. The portion of the duct traversing the 
nipple was smooth, regular and of a uniform 
diameter. The ampuilic segment, however, con- 
tained a definite 'Tilling defect” which was 
interpreted as being a tumor displacing the 
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contrast medium (Fig. i. a). The neoplasm was jury, cracked nipple, “caked breast” or infec- 
exceedingly small, well circumscribed and had tion. She had nursed each of her four children, 
not destroyed the ductal continuity. Dr. H. B. the youngest of whom was two years of age. 



Fig. k Oise i. a, 2 cx. thorotrast injected into the bleeding duct; the “negative shadow” indicates a tumor 
protruding into the ductal lumen; b, photograph shows the papilloma in the duct; c, photomicrograph of the 
papilloma showing its attachment to the duct wall. 


Hunt, made the roentgenographic diagnosis of Both breasts were large, pendulous and 
a benign papilloma. The lacteals and acini obese. No tumefaction, ulceration or discharge 
appeared normal. from the nipple was seen. The milk ducts were 

In order to excise the papilloma it would distended but compressible. Even the most 
have been necessary to destroy the continuity meticulous and painstaking palpation failed to 
of the regional ducts, therefore, a simple locate the tumor and no point of localized ten- 
mastectomy was performed. A small papilloma, derness was found. Pressure on the upper outer 
about 0.25 cm. in diameter, was found arising quadrant of the right breast expressed a dram 
from the wall of a centrally placed milk duct of frank blood from one gaping estuary. The 
(Fig. r. b). Its base was not indurated nor was entire mammary gland was translucent and no 
there any evidence of malignant transforma- semblance of a papilloma could be found 
tion (Fig. i.c). either by transillumination or soft tissue 

roentgenograms. 

unilateral peripherally placed An accurate diagnosis was impossible for the 

papilloma only abnormal finding was the bloody discharge 

Case ii. L. McC., a twenty-eight year old from the nipple. Having failed thus far to 
housewife, was worried about her “bleeding identify the causative agent, mammographic 
breast.” Three months before, while adjusting visualization studies were employed, after 
her brassiere, she had observed a drop of bright introducing 4 cms. of Iipoiodine into the 
red blood seeping from the right nipple, but bleeding duct. The resulting mammogram ac- 
as there was no pain and no palpable tumor curately visualized the diseased duct and all of 
she ignored the incident. Two weeks later a its tributaries. The ampullic portion was dilated 
similar discharge was observed but self-exam- to five or six times its regular size while the 
ination again failed to reveal any cause for terminal lacteals and acini appeared normal 
concern. The bleeding increased in frequency (Fig. 2. a). No “filling defects” were seen. Six 
until it became a daily occurrence. She finally other ducts were also injected and while their 
consulted her physician who, being unable to ampullae appeared to be slightly dilated, none 
feel any tumor or find any point of localized of them had. undergone such an extensive 
tenderness, told her that such troubles were cystic degeneration as the one which emitted 
“inconsequential.” The hemorrhagic discharge, the bloody discharge. The localized cystic dila- 
however, persisted. There was no history of in- tation of the offending duct combined with the 
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hemorrhagic discharge suggested the diagnosis came persistent. She immediately consulted 
of a ductal papilloma. her physician but he was unable to determine 

A mastectomy was performed and the ac- the cause of the bleeding. 



Fig. 2. Case ir. a, 4 c.c. Iipolodme injected into the bleeding duct; note the dilated ampulla and branching lac- 
teals; no negative shadow was seen; b, the papilloma can be seen protruding in the ductal lumen; c, histologically 
the tumor was a benign papilloma. 


companying photograph shows the small 
papillomatous neoplasm which was projecting 
into the dilated ampulla (Fig. 2. b). The duct 
did not contain any blood nor could a point of 
localized bleeding be found. Histologically, the 
tumor proved to be a benign papilloma (Fig. 
2. c). 

This case presented an interesting diag- 
nostic problem. Why did this particular 
papilloma fail to produce the characteristic 
“filling defect” which was observed in the 
previous case? The answer is obvious. 
Lipoidine is such a dense radiopaque mate- 
rial and has such a high viscosity that it 
forms an impenetrable covering around 
the tumor and thus obscures it. For this 
reason, thorotrast is a much better mam- 
mographic agent. 

MULTIPLE AND BILATERAL 
PAPILLOMATA 

Case iii. R. S., female, stenographer, forty- 
one years of age, complained of a “bleeding 
breast.” On several occasions during the pre- 
vious three years she had observed a few drops 
of blood-tinged fluid escaping from the right 
nipple. Frequent self-examinations failed to 
demonstrate any abnormalities so she thought 
the bleeding was caused by the incipient meno- 
pause. Two weeks before admission, however, 
she grew alarmed for the bloody discharge be- 


On examination both breasts were found to 
be small, soft and spongy. In the outer lower 
quadrant of the right breast a small compres- 
sible tumor could be felt. When pressure was 
exerted on this cystic mass, the regional ducts 
became tense and distended but no secretions 
were expressed from the nipple. While examin- 
ing the upper medial quadrant of the same 
breast, a few drops of fresh blood escaped from 
a peripherally" placed duct. No tumor mass or 
area of localized tenderness could be palpated. 
Transillumination and soft tissue roentgeno- 
grams again failed to demonstrate any ab- 
normalities. The left breast, as well as the right, 
was asymptomatic and appeared to be normal. 

In view of our previous experiences, it was 
believed that the cause of the hemorrhagic 
discharge could be determined by contrast 
mammograms. The bleeding estuary" was 
readily" cannulized and 1 c.c. of thorotrast was 
introduced. The roentgenogram gave a vivid 
anatomic pattern of the injected ducts. The 
dilated ampulla was distorted by a large filling 
defect. This deformity" was interpreted as 
being a pedunculated papilloma protruding 
into the ductal lumen. In order to preclude 
the possibility of an artefact, such as an air 
bubble, an additional 3 c.c. of thorotrast was 
injected into the same duct. The contrast 
medium was forced beyond the obstructing 
tumor and entered the terminal ducts and acini. 
Not only was the ampullic tumor still visible 
but a second and similar deformity was ob- 
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served at the junction of two smaller tributaries a “negative shadow” or “filling defect” could 
(Fig. 3. a). The diagnosis of multiple papil- be seen. It maintained a constant size, shape 
lomata was very evident. and position in subsequent mammograms and 



Fig. 3. Case in. Right breast, a, bleeding duct injected with i c.c. thorotrast; observe the two “ negative shadows” 
in the ducts; b, the offending duct contains two papillomata; c, the papilliferous tumor practically occludes 
the ductal lumen; benign papilloma. 


Hoping to familiarize ourselves with the 
ductal pattern of a normal breast, contrast 
mammograms were made of the asymptomatic 
left mammary gland. Four centrally placed 
lactiferous ducts were cannulized and injected 
with 10 c.c. of thorotrast. The stereoscopic 
mammogram revealed some startling and com- 


was interpreted as being a pedunculated papil- 
loma arising from the walls of a preformed cyst. 

After making the mammographic diagnosis 
of multiple papillomata in one breast and a 
large cyst undergoing papillomatous trans- 
formation in the other, a bilateral mastectomy 
was performed. 



Fig. 4. Case in. Left breast, a, thorotrast outlines a large cyst which contains a “negative shadow”; b, parent 
cyst and pedunculated papilloma are exposed; c, photomicrograph of benign papilloma. 


pletely unexpected findings. The contrast fluid 
had entered a large cystic cavity which was 
formed by a confluence of the injected ducts 
(Fig. 4. a). The delimiting wall of the cyst and 
the communicating regional ducts were clearly 
visualized. In the central portion of the cavity 


The accompanying photographs verify the 
mammographic diagnosis. In the right breast 
the ampullic papilloma was soft and friable 
(Fig. 3. b). There was one small hyperemic 
area which was covered with a recently formed 
blood clot, obviously the site of hemorrhage. 
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The tumor mass was attached to the duct wall 
by a broad non-infiltrating base. Two centi- 
meters farther along this duct, at the junction 
of two smaller branches, was a kindred tumor 
which protruded into both ductal lumina so as 
to completely obstruct them. No evidence of 
malignancy was found (Fig. 3. c). 

The left breast also presented some interest- 
ing findings. In the subareolar area was a 
dilated cystic cavity which communicated with 
several adjacent ducts, and arising from its 
wall was a small papilliferous tumor which 
projected into the main cavity (Fig. 4. b). Ob- 
viously this neoplasm originated from the wall 
of a preformed cyst. The papilloma was soft, 
friable and spongy and there was no evidence 
of intracystic or intraductal hemorrhage. Such 
an observation is interesting for this tumor was 
about three times larger than the bleeding 
neoplasm of the opposite breast. Its histological 
structure was that of a benign papilloma 
(Fig. 4. c). 

CONCLUSIONS 

Certain generalizations can be drawn 
from these studies. 

1. Bleeding from the nipple constitutes 
a distinct warning that some profound 
pathologic change has taken place in the 
breast. It may announce the presence 
of carcinoma, papilloma, Paget’s disease, 
cysts, infections, traumatic degeneration, 
or vicarious menstruation. 5 Inability to 
determine the exact cause affords no license 
for passive conservatism as incurable 
sequels may follow. 

2. A hemorrhagic or serosanguineous 
discharge from a breast in which no tu- 
mors can be palpated is most likely to be 
caused by a duct papilloma. These tumors 
are soft, compressible and spongy and 
hence cannot be readily discerned by palpa- 
tion. Positive findings are valuable, nega- 
tive ones are meaningless. In none of our 
patients were the neoplasms palpable in 
spite of the fact that one was as large as a 
marble. 

3. Papillomatous tumors are often mul- 
tiple. They may arise in various segments 
of the same duct or in other ducts of the 
same or opposite breast. 


4. The size of the papilloma bears no 
relationship to its symptomatology. A 
small pinpoint tumor may bleed rather 
profusely (Case 1), while much larger ones 
may be asymptomatic (Case m). 

5. Papillomatous tumors usually cannot 
be visualized either by transillumination 
studies or by soft tissue roentgenograms. 
The neoplastic tissues have the same 
translucency as the surrounding matrix 
and differentiation is seldom possible. Oc- 
casionally, a large intracystic hemorrhage 
will permit transillumination identification. 

6. The absence of symptoms and physi- 
cal findings is no assurance that papillo- 
mata are not present. 

7. Papillomatous neoplasms can be 
readily visualized by contrast mammo- 
grams. The tumor produces a characteristic 
“filling defect” of the ductal lumen. In the 
3 cases presented the papillomata were not 
palpable, nor were they seen on transillu- 
mination or soft tissue roentgenograms and 
yet they were clearly visualized b} r mam- 
mographic studies. Thorotrast is the most 
suitable contrast agent and has been used 
in more than 375 mammograms. The es- 
caping discharge accurately locates the 
offending duct which can be easily can- 
nulized and suitable quantities of thorotrast 
introduced. Any discharge from a non- 
lactating breast, whether serous, sero- 
sanguineous, hemorrhagic, purulent, or 
“milky,” demands mammographic studies. 
Such pathological conditions as carcinoma, 
cysts, galactoceles, papillomata and breast 
abscesses have been visualized and diag- 
nosed by contrast mammograms. While 
papilloma of the milk ducts is essentially 
a benign epithelial tumor, it may undergo 
carcinomatous transformation if permitted 
to pass through its evolutionary cycle. 

8. These visualization mammograms not 
only possess great diagnostic value but 
they aid the surgeon in determining the 
proper type of corrective treatment. They 
accurately locate the offending tumor and 
thus indicate the breast lobule which is to 
be excised. Nothing is more embarrassing 
than to remove a segment of the mam- 
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mary gland and then have the pathologist 
report that no papilloma could be found. 
Multiple tumors can be recognized pre- 
operatively, in which event a simple 
mastectomy replaces local excision of the 
neoplasm. 
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Infectious diseases is one of the great tragedies of living things — the 
struggle for existence between different forms of life. Man sees it from his 
own prejudiced point of view; but clams, oysters, insects, fish, flowers, 
tobacco, potatoes, tomatoes, fruit, shrubs, trees, have their own varieties of 
smallpox, measles, cancer, or tuberculosis. Incessantly, the ruthless war 
goes on, without quarter or armistice — a nationalism of species against 
species. 

Rats, Lice and History by Hans Zinsser. 
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secured with one or two interrupted 
sutures. The wound is then swabbed with a 
10 per cent solution of tannic acid in 
alcohol, following which the cavity is 
lightly packed with a roll of 9 inch gauze 
moistened with the same solution. The 
rubber tube is cut off at the level of the 
buttocks. The packing is held in place with 
a T-binder, and the patient returned to 
bed. 

POSTOPERATIVE CARE 

Postoperatively the patient is treated as 
if in shock, since it is much easier to hold a 
toboggan at the top of the hill than to 
arrest one in flight. The foot of the bed is 
raised on blocks, an electric cradle is placed 
over the patient and a continuous intra- 
venous saline drip is commenced. Morphine 
and coramine are given as needed. The 
blocks are removed at the end of twelve 
hours. The packing is kept moist with the 
10 per cent solution of tannic acid in alcohol 
and is removed at the end of forty-eight or 
seventy-two hours, replacing it with suffi- 
cient gauze, moistened in like manner, to 
keep the two sides of the wound from touch- 
ing. Mandellic acid is given as a prophy- 
laxis against. urinary infection, but must be 
administered circumspectly. 

The rubber tube ordinarily is found free 
in the dressings on the fourth day. Failing 
in this, it should be removed on the fifth 
postoperative day. 

No effort is made to stimulate or retard 
defecation until the fifth day, at which time 
if the patient’s condition warrants, a dose 
of castor oil is given by mouth one hour 
before breakfast. From this point on every 
effort is made to prevent constipation. 

We have followed this routine with our 
last 15 cases. On the average they were able 
to get out of bed on the tenth day following 
operation, and left the hospital during the 


third week. So far there has been only one 
death, and that due to a cardiac condition. 
We fully realize that this series is insuffi- 
cient to permit of an estimate as to the true 
mortality under this technique. Our experi- 
ence has convinced us, however, that there 
is less risk attached to the procedure than 
pertains to any of the others which we have 
adopted. 

CONCLUSIONS 

Briefly, this modification of the usual 
technique consists in (1) leaving the wound 
wide open; (2) excising the bowel at the 
new level of the peritoneal reflection, with 
no- attempt to anchor the bowel to it; and 
(3) in dressing the wound with a 10 per 
cent solution of tannic acid in alcohol. 
From these changes the following benefits 
are derived: 

1. Leaving the wound wide open elimi- 
nates the danger of the formation of pus 
pockets. 

2. The absence of sepsis obviates the 
danger of secondary hemorrhage. 

3. The 10 per cent solution of tannic acid 
in alcohol forms a coating which is strong 
enough to prevent saprophytic infections, 
but is not dense enough to allow virulent 
organisms to grow under cover of it. 

4. Excising the bowel at the new peri- 
toneal reflection lessens the danger of 
peritonitis and prevents the tendency to 
prolapse which is so frequently attendant 
upon this type of operation. 

5. This simplification of the technique 
greatly lessens the operating time. 

6. The formation of the tannic albumi- 
nate insures a healthy granulating wound 
and thereby diminishes the period of 
hospitalization. 

7. The final cosmetic result compares 
very favorably with any operation that has 
as its object a perineal stoma. 



SIMPLE TECHNIQUE FOR CECOSTOMY* 

R. W. McNeALY, M.D., F.A.C.S. AND MANUEL E. LlCHTENSTEIN, M.D., F.A.C.S. 
Chief Surgeon, Wesley Memorial Hospital Associate Surgeon, Cook County Hospital 

CHICAGO, ILLINOIS 

T HE type of colostomy that one makes with the idea of facilitating subsequent 
depends on the indications presented, operative procedures. It has seemed to us 
the conditions under which it must that considerable confusion has resulted 



be performed and on the anatomical varia- from the use of the words “permanent” 
tions of structure which are encountered, and “temporary” in designating different 
In most elective colostomies one has a types of operation. 

choice of several fairly standard opera- Wc prefer to divide them into two prin- 
tions. The majority of these are designed ciple groups: 

• From the Dcpirtmrnt of Surccry, Northwestern University Medical School and Cook County I lospital, Chicago, 
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1. Colostomy in continuity; no spur or 
interruption in the continuity of the bowel. 

2. Complete colostomy; spur present or 
complete interruption in continuity of 
bowel. 

Colostomy in continuity is indicated 
when marked distention of the large bowel 
has occurred and the causative obstruction 
is so complete that no relief can be obtained 
through the natural way by any means. 
The dangers incident to prolonged, increas- 
ing distention must be avoided by early 
relief. The primary consideration is to 
relieve the distention and prevent further 
distention. The secondary consideration is 
to provide a vent through which the fecal 
current can overflow. No particular at- 
tempt is made to divert the fecal stream 
away from the site of obstruction. It is not 
uncommon for the obstruction to open 
after the relief of distention and for the 
feces to again proceed through the natural 
channel. 

A complete colostomy is one in which 
the fecal stream is diverted through an 
opening on the surface. None of the fecal 
current is permitted to pass into the distal 
segment of bowel from which the proximal 
segment is separated. Different means have 
been employed to prevent this, in some 
methods the stoma of the distal segment 
is closed by mechanical means while in 
other cases it is placed at such a distance 
as to make it impossible for the feces to 
find their way into the distal stoma. 

The location of the colostomy must be 
proximal to the site of the obstruction. 
Thus it may be made in arfy accessible 
portion of the large bowel. As a rule, the 
more distal the site of the stoma and the 
closer to the obstruction, the more effective 
it becomes. Where obstruction is present 
and associated with marked distention, a 
stoma in the right half of the colon, prefer- 
ablv the cecum, is usually most suitable. 
The right half of the colon usually has 
liquid fecal matter and the left half usually 
has formed fecal matter, the consistency 
becoming firmer in the descending colon, 
sigmoid and rectum. 


In some cases of marked obstructive 
distention from lesions of the sigmoid or 
rectum, it may be desirable to perform a 



Fig. 2. Isolated portion sur- 
rounded by iodoform gauze, 
a, placed between cecum and 
parietal peritoneum. 

cecostomy for purposes of decompression. 
Later a left iliac colostomy may be made 
since it is more desirable as an artificial 
anus. The cecostomy may be left to 
close spontaneously or may be closed by 
operation. 

A type of colostomy which has served 
us very efficiently in a series of difficult 
cases in which the patients were markedly 
distended and in whom the intestinal canal 
could not be decompressed by any of the 
methods of suction or irrigation will be 
described. It is also especially useful in the 
obese individual who is markedly distended 
and in whom the mesocolon is likely to be 
very short. 

TECHNIQUE 

Under local infiltration anesthesia the 
cecum is exposed through a muscle split- 
ting incision similar to that used for 
appendectomy. 

The anterior wall of the cecum is drawn 
gently through the incision and clamped 
along the anterior tenia with one or two 
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curved forceps (Fig. i). No sutures are may be inserted into the lumen of the 
used anywhere in the operation. cecum by introduction through an opening 

Between the serosa of the cecum and the made between the forceps or immediately 
parietal peritoneum a strip of iodoform below the forceps (Fig. 3). 




Fig. 3. a, trocar introduced after adhesions have formed between cecum and 
peritoneum, gauze not removed; 6, Pezzar catheter in place; c, when only a small 
portion of cecum can be isolated and surrounded with gauze, a catheter may be 
introduced adjacent to the forceps. 


gauze is inserted to facilitate the formation 
of protective adhesions (Fig. 2). 

When obstructive distention of the large 
bowel has been present for a long time, a 
plastic exudate commonly develops about 
the cecum which may eventuate in ad- 
hesions between the cecum and the ad- 
jacent parietal peritoneum. If this has 
occurred, one may introduce immediately a 
cannula without danger of contaminating 
the general peritoneal cavity. In the usual 
cases the incision is packed open down to 
the peritoneum and left undisturbed for 
a period of twelve hours. A catheter then 


SUMMARY 

A method of cecostomy is presented 
which is simple and permits decompression 
in a patient who cannot be subjected 
readily to other more complicated types 
of operation. We wish to emphasize that 
this form of colostomy, or cecostomy, is 
not a substitute for any other method. It 
is suggested only for that group of cases 
which appear to be without recourse be- 
cause of “mountainous” distention or 
obesity. No claim is made for originalit}’’ 
but its proved value urges us to present it. 



SHOCK 

A STUDY OF THE PARTIAL AVAILABLE MODERN LITERATURE OF SHOCK 

L. M. Boyers, m.d. 


BERKELEY, CALIFORNIA 


O NE is tempted when undertaking a 
review of the literature of shock to 
enter his subject rather lightly and 
with at least as much assurance as he 
thinks he feels when called to meet its 
emergency in the surgery. However con- 
fident one feels in the early phases of the 
perusal, it is not long before a slow sense of 
consternation enters as one is deluged with 
conflicting theories, and data which refuse 
to integrate. 

In reading the numerous articles one 
finds that there is no satisfactory account 
of shock, and he is led to believe that it is 
still a chaotic field where individuals, com- 
mittees and commissions wander, while in 
the hospitals the emergency of shock is met 
daily in hard practice, now and then suc- 
cessfully. When sufficient time has elapsed, 
one realizes that a few well supported prin- 
ciples have appeared gradually, which seem 
well worth our search. 

No attempt has been made to make a 
complete survey of the literature; we have 
confined ourselves to a review embracing 
the literature available through a fairly 
comprehensive list of libraries. We have 
rarely expressed our own opinions, either 
those which might be derived from experi- 
mental work or those acquired through 
clinical experience. Both principles and 
emphasis have been left largely to the 
actual content of the literature as it exists. 

On the completion of this fairly long review 
specific acknowledgment is made each library 
mentioned at the end of the paper other than 
the author’s own. This particular acknowledg- 
ment is extended also to each author quoted 
and each publisher mentioned in the reference 
list. Acknowledgment is also due my secretary, 
Myra Keplinger, A.B., for her assiduous help 
in abstracting and collating the materials with 
which we have dealt. 


Definitions oj Shock . Webster 1 defines 
shock by the use of words such as “col- 
lapse” and “concussion.” Roget 2 at greater 
length uses “attack, paroxysm, seizure, 
apoplexy, paralysis; thrill, excitement, 
agitation; concussion, crash, collision, im- 
pact; blow, ordeal.” 

We at once sense in a reconsideration of 
these terms that the word shock has come 
in the field of medicine to have special 
significance, one not conveyed usually by 
such terms as “collapse” or “concussion.” 
It has, in other words, become a technical 
term and has acquired somewhat exact 
limits to its meaning. 

Dorland 3 describes shock as a 

sudden vital depression, due to an injury or 
emotion which makes an untoward impression 
upon the nervous system. Shock may be slight 
and transient, or profound and even fatal. In 
severe shock the prostration may amount to 
immobility or syncope; but in other cases the 
patient is restless and excited. Recovery from 
shock is followed by more or less quickening 
of the pulse and respiration and abnormally 
high temperature. 

Schorcher 4 defines shock as 

a clinical state resulting from a sudden trauma 
of the nervous elements influencing the central 
nervous system by way of the reflex arc. It is 
accompanied by a rise in the blood pressure 
followed later by a fall. Collapse, on the other 
hand, while clinically similar to shock, differs 
from it causally in that it is the result of a 
chemical action. It is caused by the absorption 
of toxic substances and their effect primarily 
in the circulatory system. It is slower in 
development and is characterized by a primary 
fall in the blood pressure. 

Rutherford 5 speaks of shock as “an 
interference with the most fundamental 
mechanism of life — an interference with 
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the mechanism for the transformation of 
energy” 

Bickham 6 defines shock as 

a reflex depression on the vital functions due to 
bodily injury, traumatic or operative, due to 
prolonged operation, or error of anesthetiza- 
tion, due to psychic influence, especially strong 
mental emotions of a distressing nature, or 
due to any other cause resulting in the exhaus- 
tion of inhibition of the vasomotor mechanism. 

According to Wright 7 in his discussion 
of traumatic shock, 

“Shock” is a condition in which the sensory and 
motor parts of the reflex arc are paralyzed to 
a greater or less degree, together with a pro- 
found disturbance of the circulation, subnormal 
temperature, and usually frequent shallow 
beathing; it may be seen typically following 
severe injuries. 

According to Sherrington, 8 

The whole of that depression or suppression 
of nervous functions which ensues forthwith 
upon a mechanical injury of some part of the 
nervous system and is of temporary nature 
may be conveniently included as “shock.” 
Goltz considered it entirely a collection of 
inhibition phenomena. 

In a dissertation on operative shock 
Rehn, 9 Professor of Surgery at the Univer- 
sity of Freiburg, Ge rmany, says, 

All of these considerations have served to 
contribute to the conception of shock the idea 
of a sudden occurrence precipitated in one way 
or another by some factor acting from without 
and followed by severe circulatory manifesta- 
tions of a peripheral and central nature to- 
gether with disturbances of other vegetative 
centers. 

Definition oj Shock Quoted jrom Early 
Literature . In Mann’s 10 consideration of 
“The Peripheral Origin of Surgical Shock,” 
he includes a brief historical review of the 
subject, quoting early definitions of “ shock ” 
by various authors. An example follows: 
“Travers (‘An Inquiry Concerning Irrita- 
tion/ London, 1826) states that ‘shock is a 
species of functional concussion by which 
the influence of the brain over the organ of 
circulation is deranged or suspended.’” 


Analogy belweeyi the Chemical Pathology 
oj Cholera and Shock , With reference to 
the history of the subject of shock, Atchley 
and Loeb 11 say “In 1831 Dr. W. B. 
O’Shaughnessy of Newcastle-upon-Tyne 
wrote a brief letter to the London Medical 
Gazette which embodied the results of 
several years of what he termed his ‘experi- 
mental inquiries’ into the cholera.” These 
authors 

have taken time to trace the development of 
the chemical pathology of cholera because it 
presents probably the earliest instance in 
which there was an understanding recognition 
of the physiologic processes involved in the 
development of this common complication of 
many disease conditions, viz., dehydration, 
salt depletion, and shock. . . . 

Chronologically, the next correct appraisal 
of the fundamental problem may be found in 
the Guy’s Hospital reports of 1874. Dr. C. 
Hilton Fagge described, therein, “A Case of 
Diabetic Coma,* treated with partial success 
by the injection of a saline solution into the 
blood.” The most impressive feature of this 
pioneer experiment in therapy was the rationale 
which he offered. . . What suggested to my 
mind the advisability of injecting a saline 
solution into the blood in this case was the 
idea that coma was due to the drain of water 
from the system, caused by the diabetes. I 
suppose that the hypothesis upon which I 
acted was essentially similar to that which 
formed the basis of the like treatment in the 
collapse of cholera. 

Characteristics oj the Shock Syndrome as 
Recognized in Modern Surgical Practice . 
Orr 12 states that “James Latta, in 1795, is 
said to have been the first to use the term 
4 shock ’ to describe this condition,” referring 
to a syndrome occurring in surgical prac- 
tice. Today in the syndrome of surgical or 
traumatic shock, according to Cannon 13 
the following characteristics are recognized, 
a single case illustrating several or ail of 
them: low venous pressure; low or falling 
arterial pressure; rapid, thready pulse; 
diminished blood volume; normal or in- 
creased peripheral red cell count and 
blood hemoglobin; Ieucocytosis; increased 
blood nitrogen; reduced blood alkali; 
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lowered metabolism; subnormal tempera- 
ture; cold skin, moist with sweat; pallid, 
grayish or cyanotic appearance; thirst; 
shallow, rapid respirations; vomiting; rest- 
lessness; and anxiety progressing to mental 
dullness. 

Symploins and Signs Characterizing Shock 
Continued. According to Wright, 7 

Breathing is characterized by long deep 
sighing respirations alternating with very 
superficial ones. The patient reacts very slightly 
and only to ver} r painful stimuli. The limbs are 
toneless. Spontaneous movements are not 
made, but in response to urgent orders very 
brief limited movements may be executed. 
Complaint may be made of cold, faintness and 
deadness of all parts of the body. 

Marshall and Piney 14 include in their 
enumeration of symptoms characterizing 
shock, “ profound flaccidity of the muscular 
system.” 

Bickham 6 says. 

The pulse increases in rate, while decreasing 
in tension and volume — respiration increases 
in rapidity and shallowness — temperature is 
lowered, the pupils dilate . . . and in ad- 
vanced shock nausea, hiccoughing, and vomit- 
ing may occur — incontinence of feces and 
retention of urine may be present — reflexes 
are lost — response to stimulation lessens — and 
coma and death supervene. 

Crile 15 says, 

. . . whatever the cause of exhaustion (shock) 
certain basic phenomena are the same — . . . , 
diminished reserve alkalinity, and in acute 
phases, increased H-ion concentration of the 
blood; intracellular changes in the brain, the 
liver, and the adrenals; decreased electric 
conduction of the brain and increased electric 
conductance of the liver. 

Moon 10 points out that “shock occurs 
not only following extensive surgery or 
trauma. It is seen in a wide variety of clini- 
cal conditions including extensive burns, 
poisoning with various substances, meta- 
bolic intoxications, abdominal emergencies, 
and severe acute infections.” 

Consideration of the “Constitutional Con- 
dition and Shock.” The original subject 


for this paper was “The Constitutional 
Condition and Shock,” which suggests 
primarily, consideration of the predisposing 
causes in the physical constitution which 
militate for or against the state called 
shock. 

Are some body types more susceptible 
to shock than others? It seems a fertile 
subject for investigation but very little 
reference to it is made in the literature 
dealing with shock. 

Crile 17 says in his lecture delivered before 
the Harvey Society in January, 1908, “It 
is axiomatic to state that the better the 
physical condition the less the shock.” 

Factors Predisposing to Shock. Ruther- 
ford, 5 discussing the significance and man- 
agement of shock, lists the following 
predisposing causes of shock: 

I. Age: The aged do not endure shock well. 
The risk is determined, not by the age of the 
patient but by the age of his circulatory appa- 
ratus. When aged patients are subjected to 
injury, the immediate circulation and other 
changes may be slight; but, under these con- 
ditions, the power of compensation or rebound 
is likely to be equals slight. 

Mortimer 18 says with regard to the 
relationship of age to shock: 

Shock is more likely to occur in infants and 
young children than in adults, for the whole 
nervous sj^stem is more responsive to impres- 
sions, and diffusion of these readily occurs, as 
is found in the liability of infants to general 
convulsions from causes which do not have the 
same effects later in life . . . 

Rutherford continues as follows: 

II. Sex: Before puberty there is little or no 
difference in the susceptibility of the sexes. 
After puberty, especially after the menstrual 
period (begins), the female becomes less stable. 
The male grows more hardy. During the child- 
bearing period the female develops an increased 
capacity for shock. During the menopause the 
female again becomes more susceptible to 
shock. After the period of developing meno- 
pause the female has entered upon an unbroken 
period of quietness and her resistance is 
increased. At the corresponding age, the male 
is carrying the greatest burden of his career, 
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and from this period on to the end he is not so 
good a surgical risk as is a woman. 

hi. Time oj Day: There is a marked daily 
variation in the process of metabolism of the 
body, beginning in the morning and ending 
in the evening. The vital processes are more 
active, reserved forces are at a maximum, the 
psychic factor at a minimum on rising in the 
morning. The most unfavorable time is from 
one to two o’clock in the morning. Night 
accidents are likely to be more grave than 
equally severe ones occurring during the day. 
In lingering illnesses, more deaths occur after 
midnight than during the day. 

Wakeley and Buxton 19 mention race in 
addition to age, sex, and time of day: 
“Race is of some importance; the colored 
races are not so easily shocked as the white 
races.” These authors say also, “Nervous 
patients are notoriously bad subjects for 
operation. So-called ’psychic shock’ may 
supervene in a patient anxious about an 
operation. This shock may even come on 
during the operation while the patient is 
still unconscious, and it certainly tends to 
be a real danger afterwards.” 

Among additional factors predisposing 
to shock Robertson 20 mentions the fact that 
“Injury to the liver by chloroform or 
phosphorus greatly reduces the power of an 
animal to withstand depletion of its plasma 
proteins.” 

Crile 15 says, 

We have found that exhaustion may be 
produced by an excess of, no less than by the 
want of thyroid or adrenal or brain activity. 
We have found that loss of liver function, 
want of oxygen, want of cardiac power, want 
of normal vasomotor action, of themselves, 
individually or in any combination, may pre- 
dispose to or cause exhaustion (shock). 

Wangensteen 21 includes “anemia, infec- 
tion, malignancy, inanition, fever, obesity,” 
as some of the conditions that predispose 
toward shock. 

Varieties oj Shock. There are several 
varieties of shock, depending upon the 
agents giving rise to the syndrome, and 
also upon the sequence of events in the 


subject exhibiting the phenomena. One has 
consequently: 

1. Physical shock; 

2. Chemical shock; 

3. Electric shock; 

4. Mental or psychic shock; 

5. Shell shock; 

6. Litigation “shock.” 

1 . Physical Shock. Wound shock, surgi- 
cal shock, and traumatic shock are ex- 
amples of physical shock. Pleural shock, 
discussed, for example, by Hamilton and 
Rothstein 22 and also by Cocke 23 is to be 
mentioned as a subheading under trau- 
matic shock. Hamilton and Rothstein 
define pleural shock thus: “Pleural shock 
(pleural reflex, pleural eclampsia, pleural 
epilepsy) is a syndrome caused by irrita- 
tion or puncture of the pleura and is charac- 
terized by the appearance of a group 
of symptoms not unlike those of air 
embolism.” 

Obstetric shock, also, is a form of 
traumatic shock under the general heading 
of physical shock. Tajdor, 24 discussing this 
form of shock, says “It is my growing 
belief that separation of the placenta, in 
whole or in part, is rapidly followed by the 
formation of histamine or allied substances 
. . . then a major fall of blood pressure 
takes place. This fall has Nature’s desired 
effect of stopping further hemorrhage on a 
large scale. ...” 

Shock due to freezing is a form of physi- 
cal shock, although the results of severe 
freezing which contribute to the shock 
state have been shown by Harkins 25 to be 
similar to those following severe burns 
which will be mentioned under chemical 
shock. 

“Speed” shock is another variety of 
physical shock. It is the syndrome which 
has been described as resulting from rapid 
intravenous injections. Milbert, 26 quoting 
Hyman et ah, says that these workers "are 
of the belief that a rapid injection of any 
molecule into the vein may result in wide- 
spread systemic disturbances ...” Mil- 
bert’s own conclusions, however, are “That 
the role of velocity does not play a clinically 
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perceptible part in administering fluids 
intravenously.” 

2. Chemical shock includes anaphylactic 
shock, insulin shock, colloid shock, etc.; 
but also, no doubt, is related in many of its 
ramifications to physical shock. Shock 
following severe burns may also be classi- 
fied as chemical shock. Harkins, 27 consider- 
ing experimental burns, writes in summary: 

. . . local accumulation of fluid in cases of 
burns . . . begins at the time of the burn and 
continues in the form of a decelerating curve 
until death. Accompanying the collection of 
fluid is a simultaneous increase in the concen- 
tration of blood as shown by an increase in 
the percentage of hemoglobin and in the 
hematocrit readings. After most of the fluid 
has accumulated, the fall in blood pressure 
sets in and continues rapidly until death occurs 
in a state of secondary shock. 

Chemical shock is also probably related 
in many of its ramifications to the third 
division, i.e., 

3. Electric Shock. This variety of shock 
may easily be related immediately or re- 
motely to both physical shock and chemi- 
cal shock. According to Palfrey, 2S “The 
effect of electric shock is predominantly a 
paralysis of respiration.” Among Pearl’s 29 
conclusions we find the following: 

(3) It is probable that death from electricity 
in higher animals is due, in a majority of cases, 
to primary fibrillation of the ventricles. In 
man this condition is hopeless unless prompt 
and heroic treatment is instituted. (4) Post- 
mortem findings fail to explain the cause of 
electric death. Changes in the walls of the 
vessels are noteworthy. Heat rather than 
electrolysis is probably responsible for most 
pathologic changes . . . (10) The sequelae of 
electric shock are many and varied. The most 
important ones affect the skeletal and nervous 
systems. 

4. Mental or Psychic Shock. “Psychic 
shock,” says Mortimer, 1S “has been de- 
fined as the effect on the medullary centres 
of impulses from the centres of conscious- 
ness (pain, fear, and other emotions).” 
This type of shock obviously is or may be 
present in some degree in physical, chemi- 


cal, and electrical shock, and may derive 
some of its reinforcements from any 
combination of them. It may, on the 
other hand occur spontaneously from 
purely psychic causes and then run off 
into phenomena identifiable as having 
physical, chemical, and electrical shock 
characteristics. 

5. Shell Shock. This term, says Wig- 
gers, 30 “is reserved in the literature for 
more distinct^ nervous disturbances which 
more or less permanently disqualify the 
patient but do not lead to circulatory 
failure and death.” 

6. Litigation “shock” is a condition, says 
Fraser 31 (quoting McKendrick) which is 

incapable of medical definition or of proof or 
disproof. True shock is the result of excessive 
pain, of severe bodily damage or due to some 
very terrifying experience. Litigation or “nerv- 
ous shock” as it is often termed, on the other 
hand is a condition that is not suddenly pro- 
duced but has a gradual onset. 

Somewhat obscurely, in a statement 
having possibly more legal than medical 
value, we read that Spifsbury 32 regards 
“‘shock’ ... as one of the most over- 
worked terms in the medico-legal vocabu- 
lary, as many deaths said to be due to 
shock should really be ascribed to such 
conditions as loss of blood, exhaustion, 
injury to a vital organ or concussion of the 
brain, etc.” 

According to its behavior in the animal 
organism, surgical shock is divided into 
two stages: 

Primary shock is 

very frequently seen in those cases in which 
injury has been so severe that death is in- 
evitable, or may .quickly supervene, unless 
proper treatment is instituted at once. The 
symptoms of primary? shock develop as soon 
as the wound is received, with the onset of 
pallor, profuse perspiration, chilly sensations 
and sometimes loss of consciousness. The 
pulse rate is increased, but the blood pressure 
reading may early be somewhat increased or 
normal. 12 

Cannon 13 observes that “ Primary shock 
may be seen . . . either in the mortally 
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wounded, or after extensive hemorrhage, or 
in the relatively rare instances in which 
nervous elements seem to play an impor- 
tant role.” 

According to Mann and Essex,' 13 

There seems to be complete agreement that 
the primary feature, whether the shock is 
immediate or delayed, is low arterial blood 
pressure. In either type of shock, if a low blood 
pressure persists for an hour or more, the 
secondary condition appears and is attended 
by the phenomena associated with oxygen 
lack, such as decreased metabolic rate, and 
decreased alkaline reserve. 

Speaking of primary shock, Friediander 31 
remarks that “ it is altogether probable that 
as a consequence of wounding, there is a 
reflex relaxation of blood vessels similar to 
that which occurs in fainting.” Wright" 
states that, “Early or primary shock, 
which sets in immediately following an 
injury ... is probably due to afferent 
impulses causing reflex vasodilation and a 
profound fall of blood pressure.” 

Primary r arid Secondary Shock. “Re- 
covery from primary shock may be quite 
prompt or it may develop into the second- 
ary type.” 12 

Wright 7 says secondary' shock is “due 
chiefly to a capillary poison, probably 
histamine or some substance with a similar 
action which is liberated from the injured 
tissues.” 

Cannon 13 in this regard says: “The 
theory' of a secondary shock which has the 
strongest support ... is that of a toxic 
factor operating to cause an increased 
permeability of the capillary' walls and a 
consequent reduction of blood volume by' 
escape of plasma into the tissues.” 

In quoting Quenu, “who has also col- 
lected and summarized the studies of other 
French surgeons made during the war,” 
Friedlander 37 say's, “ Secondary' shock does 
not appear immediately' after the reception 
of wounds. So that it is not of the nature of 
a nervous effect. The state is commonly' 
well established before infection, and there- 
fore is not of bacterial origin.” 


Cannon 13 says further: 

Exposure to cold, Jack of water, rough carriage 
and absence of splinting of broken bone have 
been recognized as circumstances favorable to 
the onset of the symptoms. A still later aspect 
of secondary shock is that which is attended 
by infection, especially with gas bacilli. 


Orr 12 says, “Secondary' wound shock is 
the ty r pe usually' encountered in the severely 
wounded. It is also the type frequently' seen 
following serious or prolonged surgical 
operations.” 

Primary ' and Secondary r Forms oj Shock 
Distinguished. Holt, 33 opening a discus- 
sion on traumatic shock at a recent meeting 
of the Section of Surgery' of the Royal 
Society of Medicine, compared circulatory 
changes in neurogenic (primary) shock and 
traumatic (secondary) shock thus: 


Secondary’ Shock 
(Hematogenic) 

Blood pressure main- 
tained. 

Rise in pulse rate. 

Vasoconstriction. 

Diminution in blood 
volume. 

Cb consumption dimin- 
ished. 

Fall in blood pressure 
serious. 


Primary Shock 
(Neurogenic) 

Fall of arterial pres- 
sure. 

No rise in pulse rate. 

Vasodilation. 

Blood volume not 
diminished. 

No change in 0 2 con- 
sumption. 

Fall in blood pressure 
not serious so long 
as respiratory cen- 
ter maintained. 


New Descriptive Terms Suggested to Re- 
place “Primary?” and “ Secondary r” as 
Applied to Shock. He thought 

. . . that some other classification than the 
division of shock into primary and secondary 
was necessary. American writers had suggested 
the following classification: hematogenic, re- 
sulting from loss of circulating blood volume 
(muscle trauma); neurogenic, resulting from 
loss of central vascular tone (trivial injury', 
emotional distress); vasogenic, resulting from 
loss of peripheral vascular tone (histamine and 
other drug reactions). The adoption of some 
such classification would do much to remove 
the present confusion in which the pathology 
of this subject had been placed. 33 
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Is There Such a Condition as “ Second- 
ary ” Shock? At the same meeting at 
which these recommendations were made, 
it is noted that O’Shaughnessy declared 
“he had never seen a case of secondary 
shock nor read a satisfactory account of 
such a case, nor seen it experimentally 
produced.” According to his experience, 
“following trauma the syndrome pro- 
gressed either to recovery or to a fatal end. 
There was never an initial recovery fol- 
lowed by a later onset of shock.” 

OPINIONS REGARDING CAUSATION OF 
SHOCK 

1. Accumulation of Blood in the Capil- 
laries. Crile 15 uses the term “shock” to 
denote a state of exhaustion which has been 
developed rapidly by psychic, traumatic, 
toxic or thermal stimuli. Hewlett, SG in 
resume, says 

The marked hypotension of surgical and 
traumatic shock is not due in the main to a loss 
of arterial tone or to a failure on the part of 
the heart. It is due to a lessened flow of blood 
to the right auricle, caused mainly by an 
accumulation of blood in the smaller venules 
and capillaries. This accumulation may be 
due to a direct injury of the part or it may be 
caused by vascular poisons absorbed from the 
damaged tissues. There is no good evidence 
that nerve lesions play a dominant role in the 
pathogenesis of the more serious forms of 
surgical or traumatic shock. 

2. Loss of CO 2 from the Blood. In dis- 
cussing the causation of shock, McDowail 37 
says, 

Of special importance in relation to central 
failure as a cause of surgical shock is un- 
doubtedly sensory stimulation. . . . 

The real explanation has . . . been shown 
by Yandell Henderson to be due to the washing- 
out of carbon dioxide brought about by the 
hvperpnoea occasioned by the sensory stimu- 
lation. The acapnia or loss of carbon dioxide 
. . . brings about a reduction in the tone of 
the vaso-motor centre ... In such anesthesia 
(light ether), as pointed out by Henderson, 
it is important to remember that apart from 
the fall in blood pressure, there may be brought 
about death from failure of respiration a$ a 


result of the washing-out of the normal stimu- 
lus — carbon dioxide. The amount of this gas 
in the blood becomes insufficient to stimulate 
the partly anesthetized centre and respiration 
becomes inadequate to supply the oxygen 
requirement of the body, especially of the 
heart and the medulla. 

3. Role of Anesthesia as a Causative 
Factor in Shock. Statements by Knoefel 3S 
with reference to the role of anesthesia as a 
cause of shock may be quoted here. He says 
in part: 

. . . the secondary or delayed shock that may 
be produced by prolonged anesthesia with 
ether or chloroform is due to a corcentration 
and reduction in volume of the circulating 
blood resulting from general stimulation of 
the sympathetic nervous system including the 
outpouring of adrenin . . . Banerji and Reid 
have just shown that in the hyperglycemia 
caused by ether and chloroform, the adrenals 
are importantly concerned, and have again 
demonstrated that such production of hyper- 
glycemia is inhibited by amytal. 

Does amytal, with related substances pre- 
vent the general hyperactivity of the sympa- 
thetic nervous system that ether and chloro- 
form produce? If they do, and there is some 
evidence for such a conclusion, then their use 
as basal narcotics receives important support 
in that the tendency of such volatile anes- 
thetics to produce shock may be markedly 
counteracted. 

Local Nerve Block in Shock Prophylaxis. 
The utility of local nerve block in prophyl- 
axis of shock is mentioned by certain 
workers. Jones 39 declares that “Local nerve 
block with a cocaine derivative (nupercain) 
lessens damage to the central nervous 
system, allows relaxation with a minimal 
anesthesia, and prolonged freedom from 
pain in the postoperative period.” 

4. Precipitaliori of Particles in Capillaries, 
Lymphatics, etc. McDonagh 10 makes the 
following assertion: 

Shock is due to the precipitation of the 
protein particles of the plasma in the peri- 
vascular lymphatics, capillaries, and occasion- 
ally the arterioles of an important viscus. 
The particles are precipitated because they 
have become too large or too agglutinated to 
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circulate, therefore any agent that can cause 
these two physical changes to occur in excess 
may produce shock. The chemico-physical 
changes the protein particles in the plasma 
undergo to cause disease, are the same whether 
they be caused by a parasitic or a chemical 
invasion . . . When protein particles are dis- 
persed the particles become smaller, more 
numerous, their Brownian movements in- 
crease, and their negative electric charge 
becomes more pronounced. Excessive dis- 
persion results in intra-vascular clotting and 
causes one of the forms of shock. Experi- 
mentally, this form of shock is occasioned best 
by an overdose of para-thyroid extract. 40 

THEORIES OF SHOCK 

The following theories of shock are those 
having support of the majority" of investiga- 
tors dealing with the subject: 

1. “Acapnia” (Henderson). 41 

The fundamental condition (in the develop- 
ment of shock) is a disturbance of the respira- 
tory metabolism of the tissues which leads, 
through processes which are still obscure, to 
the acapnial state. That this state may properly 
be defined as acapnia is proved by the fact 
that, given an adequate oxygen supply and a 
restoration of the hemoglobin to transport it, 
no other known procedure brings all the func- 
tions of the body back to their normal state so 
effectively and so rapidly as does inhalation 
of carbon dioxide. 

2. “Acidosis,” or hydrogen-ion increase 
in the blood. Cannon 13 says of the “acido- 
tic” process: “Non-respirable acid, such as 
lactic acid, develops in the tissues because 
of oxygen-want and, uniting with the Na 2 
of Na 2 C 0 3 , drives off C 0 2 which is breathed 
out.” 

3. “Adrenal.” Theories on the basis of 
an “adrenal” factor are apparently poorly 
supported. “Neither the suggestion of over- 
activity^ nor the suggestion of underactivity 
of the adrenals has sufficient evidence in its 
favor to warrant attributing shock to the 
adrenal glands,” according to Cannon. 13 
Wiggers 30 more recently has expressed a 
like opinion. Conclusions of other investiga- 
tors who have experimented with animals 


with and without adrenal glands in a 
shocked state are quoted below. 86 ~ ss,etc ' 

4. “Capillary congestion.” Blalock 42 
says of this theory: “Starling . . . thought 
the lost blood (in shock) was mainly in the 
capillaries of skeletal muscles . . . 

“ Erlanger and his associates . . . noted 
(in experimental shock) that the capillaries 
and venules of the intestinal villi were dis- 
tended with solid masses of red corpuscles.” 

5. “Fat embolism.” Quoting Moyni- 
han, 43 

The presence of fat emboli in the lungs and 
other viscera of patients dying with all the 
symptoms of acute surgical shock has been 
reported by Bissell (1917), who also remarked 
upon the large amount of fat in the venous 
blood of such patients, as well as in the blood 
of patients with broken bones. The frequency 
of shock in the wounded among patients with 
broken bones, or with multiple wounds of the 
soft parts, was also pointed out by Porter 
(1916) (and also by Porter 44 in 1920) as evidence 
of the part played by fat embolism in the 
production of shock. 

6. “Inhibition.” Blalock 42 says of this 
theory: 

It was developed by Meltzer before the 
reduction of the blood volume in shock was 
recognized. He noted that dissection of the 
skin of the abdomen caused an inhibition of 
peristalsis. . . . However, as Cannon has em- 
phasized, the cessation of intestinal movements 
is not due to the inhibition of activity" in the 
central nervous system, but rather to activity" 
there. 

7. “Local vessel injury with local loss 
of fluid.” This theory is mentioned by 
Blalock, 42 who say r s, 

Many" different ty r pes of experiments have 
been performed and the results indicate that 
the loss of blood at the site of injury" and not 
the absorption of toxins is responsible for the 
diminution in the blood volume and the 
decline in blood pressure following trauma to 
an extremity. 

8. “Traumatic toxemia.” 

The present outlook, Cannon 13 say r s, seems 
to be that not only the shock following bums, 
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but also the shock consequent on severe 
trauma, is properly in the same category with 
other forms of general depression of bodily 
functions and defective circulation due to the 
setting free of toxic material in the body, and 
that the nervous factors, which for so long a 
time have been regarded as of primary im- 
portance, should be relegated in most cases to 
a secondary position. 

9. “Vasoconstriction.” Cannon’s 13 criti- 
cism of this theory is as follows: “The chief 
defect in the argument (in favor of vaso- 
constriction as a cause of shock) lies in a 
failure to account for a primary vasocon- 
striction capable of inducing the effects 
which Malcolm 62 describes.” 

10. “Vasomotor exhaustion.” Crile 15 
says, 

We have found that excessive emotion, 
exertion, injury, infection, loss of sleep, 
hemorrhage, or the injection of acids, alike 
may cause exhaustion; and that, whatever the 
cause of exhaustion certain basic phenomena 
are the same — muscular and mental weakness; 
diminished adaptive metabolism; increased 
respiration; increased pulse rate; sweating; 
diminished reserve alkalinity and in acute 
phases, increased H-ion concentration of the 
blood; intra-cellular changes in the brain, the 
liver, and the adrenals; decreased electric con- 
ductance of the brain and increased electric 
conductance of the liver. 

Medical Shock. Atchley 45 emphasizes 
the 

importance of shock as a fairly frequent and 
very vital complication of certain medical 
conditions. It can be seen that the internist 
may find two types of shock. There is an- 
bydrcmic shock, dependent on simple loss of 
blood volume, an example of which is diabetic 
coma; and there is toxemic shock, dependent 
on possible capillary paralysis from some 
bacterial or protein substance, an example of 
which is vasomotor collapse in pneumonia. 

This author 45 reports the case of an 
intravenous rattlesnake bite with sub- 
sequent shock and eventual recovery. 

Moon and Crawford 46 report the case of 
a man exhibiting the shock syndrome in 
mercuric chloride poisoning. 


Muller, Myers, et al. 47 describe shock 
symptoms which occasionally follow “the 
intravenous injection of arsphenamine and 
other drugs or serums.” 

Fatal Shock Following Intracutaneous 
Test with Horse Serum. Freedman, 4S in 
reporting a fatal case of acute anaphylactic 
shock following intracutaneous test for 
sensitivity to horse serum, reviews the 
literature of related fatalities. In his 
opinion “Fatal reactions following the sub- 
cutaneous, intramuscular or intravenous 
injection of horse serum comprise the 
largest group of such anaphylactic deaths. 
Fatal reactions following the intracutane- 
ous injection of a protein, however, are 
extremely rare.” 

Gas Bacillus and Shock. Buerger 49 points 
out a practical point in that, “The early 
local signs of gas bacillus infection when 
deep seated may be mistaken for local 
shock, all the more so since the limbs, 
already in the condition of local shock, 
were found especially prone to this type of 
bacterial invader.” 

Further Observations Regarding Trau- 
matic Toxemia. Number 8 of the theories 
of shock causation, i.e., that of “Traumatic 
Toxemia,” may be elaborated somewhat. 
It is significant that surgeons who served 
on the battle front during the Great War 
observed that some toxic agent very de- 
finitely played a part in so-called “shock” 
cases. Thus in the special report of the 
Medical Research Committee, Dale, Laid- 
Iaw, and Richards 50 make the following 
statements : 

Shock, as produced by histamine, seemed to 
us . . . to be a condition in which the circu- 
lation failed, and the arterial pressure fell to 
a low level, in spite of arterial constriction, 
because the blood drained away into the 
capillary network and tended to stagnate 
there, instead of returning to the heart through 
the veins. And in seeking for an explanation 
of this condition it seemed to us that, while 
loss of plasma and consequent thickening of 
the blood, when they occurred, would accentu- 
ate the tendency of the blood thus to accumu- 
late at the periphery, the essential cause must 
be a general loss of the normal tone of the 
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capillary walls. All observations on the living 
circulation supports the idea that only a small 
part of the capillary network is at any one 
moment functioning as a channel for the blood. 

Histamine Shock . ... An investigation 

carried out by two of us 50 (Dale and Richards, 
1918) . . . furnished us with positive evidence 
in favor of the view that histamine, and by 
implication the group of substances having 
the same type of action, owe their effect on 
the circulation, whether the evanescent depres- 
sor effect of small doses or the shock-like effect 
of large doses, to their power of obliterating 
the normal tone of the capillaries. 

Over against this factual data we read 
reports exemplified by the following ex- 
cerpts: Miller, 51 of Los Angeles, observes 
that “the classically accepted theory that 
the production of histamin in the tissues by 
trauma increases capillary permeability, 
permitting the escape of fluid from the 
vascular bed is now being questioned.” He 
quotes results obtained b} r Freed 5Ia who 
“has shown that rats which are very 
resistant to histamin, are not shocked by 
extensive trauma unless they have been 
previously adrenalectomized.” 

“ Vicious Circle ” of Causal Events in 
Production oj Shock . Miller 51 considers the 
causal sequences of events in shock to be as 
follows: 

Dehydration produces increased viscosity of 
the blood which in turn produces anoxemia, 
already shown to give sympathetic stimula- 
tion, Sympathetic stimulation results in in- 
creased secretion of epinephrin, which increases 
the rate of the denervated heart; thus demon- 
strating that dehydration produces sympa- 
thetic stimulation. (Note former quotation 
concerning sympathetic stimulation by ether 
and chloroform — Knoefel. 35 ) In shock the 
vicious circle is completed by the observation 
that prolonged sympathetic hyperactivity pro- 
ducing vasoconstriction reduces blood flow in 
large areas of the body, resulting in anoxemia 
and increased permeability of the smaller 
blood vessels with the loss of proteins and 
fluid. 

We find Wright 7 quoting Cannon, and 
observing: 


(i) Histamine is present in all tissues and is 
readily liberated as a result of even trivial 
injuries, (ii) Many of the features of surgical 
shock are identical with those of histamine 
poisoning, e.g., the low venous return, the 
diminished cardiac output, the low blood 
pressure, the rapid pulse, the diminished blood 
volume, the increased viscosity of the 
blood and the rise in the haemoglobin percent- 
age, visible distension of the minute vessels in 
the bowel and the increase in the weight of in- 
testinal loops. 

Injuries which liberate quite small quantities 
of this capillary poison may induce shock in 
the presence of (a) an anesthetic which sensi- 
tizes the blood vessels to the action of hista- 
mine, (b) other complicating factors which of 
themselves tend to lower the blood pressure, 
e.g. (i) exposure to cold; (ii) lack of food and 
water . . . ; (iii) considerable sweating which 
for some unknown reason often accompanies 
severe injuries, causes further loss of fluid, 
and also tends to lower the body temperature; 
(iv) hemorrhage by itself, even if twenty-five 
per cent of the blood volume is lost, does not 
give rise to a permanent fall of blood pressure, 
but hemorrhage combined with injuty pro- 
duces shock. 

Histamine-like Tissue Extract Called by 
Various Names. For many years numer- 
ous investigators believed that histamine 
or a histamine-like substance released in 
the blood stream has been an accompani- 
ment of, and a causative factor in the 
production of (secondary) shock. We find 
in the literature different terms referring to 
this toxic tissue product. In the accounts of 
his researches Turck 52 has given the name 
“cytost” to the tissue extract derived from 
injured tissues. De Nito, 53 discussing blood 
pressure reducing hormones and protein 
shock, designates “lymphoganglin” which 
is believed by him to be formed in the 
lymph nodes as the most important 
“hormone” of this kind. 

In Defense of the Role of Histamin Sub- 
stance in Shock Production . Clark 54 says in 
his concluding paragraph of an article on 
surgical shock, 

Although it would now appear as a result of 
recent work that loss of fluid from and into the 
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injured area and not histamine is the cause of 
shock, it would be as well to remember, as 
Dale (1933) puts it, that “we should be unwise 
on the ground of negative results of experiments 
on the crushing of the histamine-poor voluntary 
muscles to discount altogether the possibility 
that irritative handling and exposure of abdom- 
inal viscera, for example, which are relatively 
rich in it, might liberate histamine into the 
circulation in shock-producing amounts.” 

Traumatic vs. Histamin Shock. Holt 35 
believes 


No observer has satisfactorily demonstrated 
the presence of any depressor substance in the 
venous blood from a traumatized area; . . . 
The circulatory changes of traumatic shock 
differ considerably from those produced by the 
injection of histamine or other depressor 
substances obtained from tissue extracts. 
Marked differences were found in the changes 
which followed traumatic and histamine shock 
respectively. The changes indicated . . . are 
best set out in the following tabular form: 


Traumatic Shock 

Diminished circulating 
blood volume. 

Diminished output of 
heart before arterial 
blood pressure falls. 

Removal of small 
quantity of blood 
causes death. 

Marked pallor of vis- 
cera. 

Lungs pale and heart 
containing very little 
blood. 

Very little blood when 
solid viscera sec- 
tioned. 


Histamine Shock 

No marked change in 
blood volume. 

Decline in arterial 
blood pressure be- 
fore any diminu- 
tion in cardiac out- 
put. 

Much larger quantity 
of blood must be 
removed to cause 
death. 

Congested appear- 
ance of viscera. 

Lungs congested and 
heart well filled 
with blood. 

Solid organs bleeding 
freely on section. 


Experimental Surgery on Aiiimals Tells 
Less than the Whole Truth When Applied 
to Human Beings. O’Shaughnessy and 
Slome, 55 discussing etiology of shock on the 
basis of experimental work, declare that 
“our first conclusion is that a toxemia due 
to the elaboration of histamine, or any 
other depressor substance manufactured in 
the traumatized area, plays no part in the 


syndrome of traumatic shock.” Speaking of 
the variance of results of the experimental 
work of these investigators and that of 
Cannon, Miller 56 says, “As is so often the 
case, experimental surgery on animals tells 
less than the whole truth when applied to 
human beings, for in this instance it can 
take no account of that most important 
human factor, the psychological attitude of 
the patient.” 

Roome and Wilson 57 also record results 
of experimental work which lead to the con- 
clusion that “The findings do not support 
the ‘toxic theory* of the etiology of trau- 
matic shock.” 

Injury oj Certain Parts of the Body Causes 
Shock More Readily than Injury of Other 
Parts. With regard to traumatic shock, 
Wangensteen 21 asserts that shock follows 
injury of certain parts of the body more 
readily than others: 

Fractures of the lower extremities, especially 
if accompanied by considerable bruising of the 
muscles, are very likely to be accompanied by 
shock. . . . Fractures of the lower extremity 
are more frequently followed by shock than 
similar injuries in the upper, accounted for 
largely by the presence of larger muscles in the 
lower extremity giving rise to more bleeding 
when injured. Fractures of the femur and 
pelvis are frequently attended by shock. 

Head injuries, unless accompanied by a 
good deal of external hemorrhage, rarely give 
rise to shock. Fractures of the skull, unless 
associated with intraventricular hemorrhage 
or injury of the medullary centers, rarely give 
rise to depression of blood pressure or shock. 
. . . Isolated fractures of the spine rarely 
produce shock. And in a patient ivith a fracture 
of the spinal column presenting shock , con- 
commitant injuries elsewhere such as intra- 
peritoncal damage or a broken femur, should be 
looked for. (Italics ours.) 

Wounds of the thorax in which multiple 
fractures of ribs occur may give rise to shock, 
owing to the formation of numerous hema- 
tomas. Severe shock may also follow the 
fracture of a single rib, in which the lung is 
punctured with the accumulation of blood in 
the pleural cavity. . . . 

Intraperitoneal Injury and Shock . 21 Intra- 
peritoneal injury, unless accompanied by severe 
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hemorrhage, does not give rise to significant 
depression of blood pressure. Contrary to 
general belief, the perforation of a hollow intra- 
peritoneal viscus is not followed by shock with 
immediate reduction of arterial pressure. 
Collapse and disability, however, are the rule, 
owing to the pain produced by irritation of the 
parietal peritoneum. 

Condition oj Blood Vessels in Shock. 
With regard to the state of blood vessels in 
shock there is difference of opinion as to 
whether the vessels are dilated or con- 
stricted. Friedlander 34 declares that “the 
fall in blood pressure is due to dilatation 
(and congestion) of the large venous 
trunks of the splanchnic area with coinci- 
dent medullary anemia.” On the other 
hand Orr 12 says that “Wallace, Fraser, and 
Drummond, after operating upon many 
hundreds of patients with abdominal 
injuries in all degrees of traumatic shock, 
have not found any splanchnic congestion 
to exist.” 

Parsons and Phemister , 58 discussing ex- 
perimental results, say, “We necropsied 
dogs which died as a result of traumatism of 
the extremities and found no dilatation or 
engorgement of the blood vessels of the 
intestines and other abdominal viscera. On 
the contrary the intestines were pale.” 

Hewlett’s 36 conclusions regarding the 
mechanical factors which lead to the low 
arterial pressure of shock are that “al- 
though some reduction in arterial resistance 
and in cardiac efficiency may be present, 
the chief cause of the hypotension is with- 
drawal of blood from the circulation partly 
through the passage of plasma into the 
tissues but mainly through stasis of blood 
in capillaries and small veins.” Buerger 49 
quotes Dale, Cannon, and Hooker, who 
account for fall of blood pressure in shock 
as “due to the fact that capillaries become 
paralyzed and dilated with stagnation 
within them, thus rendering the arteriole 
contractions ineffective.” 

Blalock 59 says. 

The initial changes in blood pressure (in 
shock) are to be considered as secondary to (1) 
compensatory vasoconstriction, and (2) dimin- 


ished output per beat. The minute output is 
usually diminished, but in those experiments 
in which tachycardia develops early the 
minute output may remain normal while the 
initial changes in blood pressure occur. 

Cutler and Scott , 60 without reference to 
dilatation or contraction of vessels, say, 

It now seems clear that shock is but a 
symptom complex resulting from a rapid 
diminution in the circulating blood volume 
below the point of circulatory efficiency. 
When a certain point (the critical level) is 
reached, the low blood pressure and insufficient 
supply of blood acts in a vicious circle as an 
added injury to the capillary bed. 

Rost 61 remarks that 

investigations of Mauthner and Pick have 
shown (that) there is a constriction of the 
blood vessels both of the liver and the intes- 
tines. During the contraction of the liver 
capillaries, the venous blood in the intestinal 
vessels is choked back. A constriction also 
occurs in the capillaries of the lungs. The 
blood pressure falls because the heart receives 
nothing to pump. 

. . . According to the opinion of Crile and 
Mummery the blood pressure sinks because of 
paralysis of the vasomotor center. But numer- 
ous investigations of other writers, such as 
Malcolm, Seelig and Lyon, Mann, have shown 
that the blood vessels in shock are not dilated 
but constricted. 

Malcolm , 62 in setting forth his views as 
opposed to those of Crile in the matter of 
the condition of blood vessels during shock, 
declares: 

Crile’s conclusion requires further proof 
. . . because the assertion . . . that a lower- 
ing of blood pressure in the carotids must 
depend on a relaxation of some part of the 
vascular system is open to question. It is, in 
my opinion, an altogether untenable proposi- 
tion. It appears to be founded on the idea that 
a contraction of the arteries causes a rise of 
blood pressure and a relaxation causes a fall. 
But this is a very incomplete and inexact 
statement of the well recognized law that the 
small arteries exercise a regulating or stopcock 
action on the flow of blood to the tissues. 
When fully set forth an essential part of the 
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stopcock mechanism is that a contraction 
raises the pressure in the large vessels, but at 
the same time lowers the pressure in the 
smaller ones, in those beyond the point where 
the stopcock is supposed to act. Hence, if 
any vessel has its lumen sufficiently contracted, 
the blood pressure in it will be lowered. I 
believe that in this fact we have the true 
explanation of the fall of blood pressure in 
shock. 

McDowall 87 says. 

When the shock is due to capillary dilation 
as a result of toxins, the arteries are un- 
doubtedly constricted, as has been emphasized 
by Malcolm. This has indeed been shown 
experimentally by the writer and may be taken 
as evidence of an attempt at compensation, 
such as we know occurs in hemorrhage. 

According to Parsons and Phemister, 5S 

Handy and Phemister found that re-injection 
or circulation by means of a vivi-perfusion 
apparatus of several cubic centimeters of 
slightly traumatized or slightly haemolyzed 
blood in the femoral artery caused vaso- 
dilation in the limb of a dog, but that these 
same amounts of severely traumatized or 
completely haemolyzed blood caused vaso- 
constriction when circulated in the limb. We 
have tested this further by the injection of 
completely haemolyzed or severely trauma- 
tized blood in small quantities (1-50 c.c.) into 
the left heart or first portion of the aorta, so 
that it reaches the general capillary bed in 
high dilution. It produces a sharp decline in 
blood pressure which with 25-50 c.c. may be 
as much as 70 mm. of mercury. But the 
recovery was always very prompt (one-half to 
two minutes) and when it was injected more 
gradually the blood pressure would return to 
the previous level before the injection was 
completed . . It seems that passage of the 

damaged blood through the lung capillaries 
robs it very largely of its vasodilator property, 
and passage through the capillaries of a limb 
completely destroys it. 

The cause of the vasodilation is unknown. 
It was thought that it might be due to a 
histamine-like substance liberated from the 
broken down cells, but this is not so, since, 
when the amount of histamine injected into 
an animal is increased, the fall in blood pres- 
sure becomes more marked and prolonged, 


whereas very large amounts of extensively 
haemolyzed or severely traumatized blood 
(200-400 c.c.) circulated through a peripheral 
artery do not lower general blood pressure at 
all and when circulated through a vein pro- 
duce only an initial fall for one to two minutes. 
This parodoxical behavior when varying con- 
centrations and amounts of damaged bloods 
are injected may be due in part or whole to 
physical chemical changes, not to a toxin 
acting on the ceils. 

The Cause of Experimental Vasodilation 
Is Unknown . According to Wakeley and 
Buxton , 19 

In shock the lips are pale, and the skin is 
cold, a state of affairs not at all suggestive of 
dilatation of the surface capillaries. The 
splanchnic area is quite large enough to ac- 
commodate a great deal of blood. Experi- 
mental production of splanchnic dilatation 
results in a fall of blood pressure. In shock, 
however, the practical observations of the 
surgeon show that no such dilatation occurs. 

The Blood Vessels in the Intestinal Tract in 
Shock. The intestines are pale in shock, and 
not red and engorged as would be the case with 
splanchnic dilatation. The capillaries of the 
muscles are under different conditions from 
the capillaries of the viscera and skin. Their 
activity is dependent on the state of the mus- 
cle, and it is possible that the loss of tone in 
the muscles in shock allows of passive dilata- 
tion of a large mass of capillaries. 19 

Petroff, Filatov, et al . 63 conducted experi- 
ments with volume determinations of 
kidneys, spleen, hind legs, and brain which 

indicate that the introduction of hemolvzed 
or foreign blood causes a marked narrowing 
in the lumen of the renal and splenic blood 
vessels. The circulation in the brain and in 
the hind legs was affected only slightly. . . . 
These experiments demonstrated that the 
main alterations in the circulatory system in 
hemolytic shock proceed from the alterations 
in the walls of the arteries and the veins. 

Wesselkin et al . 64 “have been able to 
substantiate the basic experiments of Hesse 
and Filatov as to the spasm of the renal 
arteries constituting a characteristic symp- 
tom of the acute stage of shock.” 
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Deoxygenation oj Body Tissues in Shock . 
MacFee and Baldridge 65 say, 

the essential fact of shock is deoxygenation of 
body tissues, occurring from impairment of 
circulation . . . (which) results from diminu- 
tion of blood volume in circulation. This loss 
is due to stagnation of blood in the capillary 
areas and to escape of plasma from capillary 
channels. Hemorrhage and dehydration are 
frequent factors. 

Blood Cell Counts in Shock . Cannon 13 
and his co-workers at Bethune made blood 
counts in a series of 27 cases of severe 
traumatic shock. “All but eleven had a 
capillary count which amounted to 6,000,- 
000 red corpuscles or higher, and in eight 
cases it was more than 7,000,000 cor- 
puscles.” Venous counts were also made at 
the same time, and 

from these considerations it seems evident 
that the difference between capillary and 
venous red counts varies roughly with the 
degree of shock, and, since the venous count is 
approximately at the normal level or below it, 
the difference is due to concentration of the 
blood or stagnation of corpuscles in the 
capillaries. 

Wright 7 says, “The plasma bicarbonate 
content is lowered in shock; this has been 
attributed to anoxemia, which causes 
incomplete combustion of carbohydrates 
and possibly of fats in the tissues with the 
formation of acid products which pass into 
the blood.” 

Reduction oj Alkali Reserve in Shock . Ba\'- 

liss states that “a part of the normal bi- 
carbonate content becomes neutralized by 
combination with some fixed acid (lactic, etc.) 
produced in the tissues on account of the 
defective oxygen supply.” Henderson and 
Haggard attribute this to over-ventilation of 
the lungs by rapid breathing. Cannon states 
that “ the reduction of the alkali reserve is an 
indication of a fundamental difficulty occurring 
in the bodv, namel}', an insufficient oxvgen 
supply .” 12 ~ 

Continuing in Cannon’s 13 own phrase- 
ology: 


The failure of delivery of sufficient oxygen 
to the brain is likely to affect profoundly the 
normal metabolism of nerve cells in particular, 
and to lead to a disturbance of their functions. 
It becomes a matter of importance, therefore, 
to know at what point in an impaired circula- 
tion the oxygen delivery to organs becomes 
inadequate. 

Rost 61 says, “Cobbett and Valte . . . 
see an increased viscosity of the blood as 
the cause of shock. . . . Short could not 
demonstrate this condition.” In a discus- 
sion of fat embolism in surgical shock, 
Moynihan 43 says, “That the presence of 
fat in the blood stream in shock greatly 
increased its viscosity was demonstrated by 
Gauss.” 

Viscosity oj the Blood in Shock . Can- 
non 13 says the increase in the number of 
corpuscles per c.c. increases the viscosity 
of blood in shock. He says also that 
“another way in which the viscosity factor 
might become prominent is through con- 
centration of the corpuscles due to slowness 
of the blood flow itself.” (Work of Cohn- 
stein and Zuntz and by Mall and Welch 
cited.) 

H-ion Concentration oj the Blood in 
Shock . According to Kilduffe, 66 “When 
the blood pressure is lowered by shock, 
there is a fall of pH, and the same is true of 
hemorrhage.” 

Blalock 42 disagrees: 

The fall in blood pressure precedes a signifi- 
cant increase in the hydrogen-ion concentra- 
tion of the blood. It is only in the terminal 
stages of shock that the alkali reserve is 
markedly reduced. 

Crile , 15 also, says that H-ion concentration 
of blood is increased “in every type of intense 
overwhelming activation — by intense exertion, 
by intense emotion, by intense trauma; it was 
increased also by inhalation anesthesia, by 
hemorrhage . . . (etc.). 

Aub and Cunningham 67 conclude that 

1. There is a markedly diminished oxygen 
content of the venous blood in experimental 
traumatic shock. This change occurs before 
the blood pressure falls to a shock level and 
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is still present after apparent recovery from 
shock. . . . 

Are the Blood arid Lymph in Shock 
Toxic? Elman and Cole 08 carried out 
animal experiments to discover if possible 
whether or not blood and lymph in shock 
are toxic. “Without describing in detail 
these experiments it was apparent that 
none of the injected material proved toxic; 
and, when it was, there was no essential 
difference over the controls.” 

Earlier investigators and advocates of 
the “traumatic toxemia” theory of shock 
would disagree with the foregoing state- 
ment on the basis of experimental work as 
well as clinical observation. 

Orr 12 summarizes findings which “pre- 
sent rather strong evidence that following 
trauma there is an absorption of toxic 
protein material from the damaged tissues 
which is a factor in the production of the 
shock state.” 

The Factor of Toxins in the Production of 
Shock. In their “Note on Muscle Injury 
in Relation to Shock,” Bayliss 09 and Can- 
non say in part: “And, just as in the animal 
experiments recorded above, the injured 
muscle would produce metabolites, which, 
on being absorbed into the blood stream, 
would indicate their presence by a decrease 
in the blood pressure, with other signs of 
shock.” 

Robertson 20 notes that “ Incoagulability 
of the blood is one of the S3 r mptoms of 
profound anaphylactic shock. ...” 

Leucocytes in Shock. Other statements 
with regard to blood characteristics in 
shock follow: Orr 12 says, 

Following severe trauma a leucocytosis as 
high as 20,000, or even higher, may develop 
within one or two hours. This leucocytosis 
rapidly diminishes and usually disappears 
within forty-eight hours. The reason for this 
rapid rise in the white cell count is certainly 
not infection. It is apparently due to the ab- 
sorption of traumatic products. These clinical 
observations do not correspond to the observa- 
tions of Crile and Mann, who found a decrease 
in leucocytes in experimental shock. 


Sugar Content of the Blood in Shock. 
With regard to the sugar content of the 
blood in shock, Cannon 13 says, . . . there 
is no lack of sugar in the blood; indeed, 

. . . the amount is actually above the 
normal (0.1 per cent). Furthermore, there 
appears to be no relation between the 
variations of the carbon dioxid capacity of 
the blood and the percentages of sugar.” 

Aub and Wu , 70 studying experimental 
traumatic shock, conclude: “i. Animals 
with marked muscle trauma but without 
true shock showed onfy slight changes in 
total non-protein nitrogen, urea, creatin 
and sugar in the blood. These constituents, 
especially the creatin and the sugar, rose 
markedly as shock developed. In con- 
trol animals the determined constituents 
showed no appreciable change. ...” 

Scarpello’s 71 researches induce him to 
conclude that 

. . . in traumatic shock the increase in the blood 
sugar is due chiefly to an alteration of the 
glucoregulatory functioning of the hepatic 
cells. It is not easy to give an explanation of 
this phenomenon. It is probable that various 
factors act on the liver and increase the glyco- 
genic functioning. By way of a simple hypoth- 
esis, it might be assumed that the traumatic 
shock causes disturbances in the field of the 
sympathetic nervous system which in turn 
act on the hepatic cells and increase the 
glycogenolytic functioning. On the other hand, 
it is not impossible that the disturbing move- 
ments of the intestine cause an absorption by 
the portal system of toxic substances, which, 
as has been shown for various toxins (Delbet, 
Marmier), may stimulate the hepatic cells 
to an increased glycogenolysis. 

Nitrogen Content of the Blood in Shock. 
Cannon 13 says, “By a chemical analysis of 
the blood of wounded men, Duval and 
Grigaut determined that, parallel with a 
diminution of the non-protein nitrogen of 
traumatized tissues, there was an increase 
of non-protein nitrogen and of residual 
nitrogen (i.e. total non-protein nitrogen 
minus urea nitrogen) in the blood.” In his 
study of “Certain Aspects of the Metabolic 
Response to Injury,” Cuthbertson 72 con- 
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eludes: “(7) The curves of urinary excre- 
tion of nitrogen and the basal consumption 
of oxygen are generally parallel.” 

The Basal Metabolic Rate in Shock . 
With regard to the basal metabolic rate in 
shock, Aub 73 says in conclusion, 

. . „ (2) Experimental traumatic shock causes 
a marked fall in the rate of basal metabolism 
to 70 per cent of the original level. The degree 
of fall is dependent upon the severity of the 
shock produced. ... (4) The effect of hemor- 
rhage is not constant. It may temporarily 
lower, or have no immediate effect on the 
metabolic rate. (5) Recovery from shock after 
blood transfusion is usually associated with 
a prompt return of the metabolic rate to a 
normal level. 

Systemic Effects oj Shock . Regarding 
the systemic effects of shock, Atchley and 
Loeb 11 say, 

The most significant effect is the interference 
with tissue function which results from circu- 
latory stasis and diminished blood supph r . 
No organ shows this disturbance more strik- 
ingly than docs the kidney. Renal function is 
compromised and anuria frequently results. 
This, in turn, definitely upsets the acid base 
equilibrium of the body and in the case of 
diabetic shock prevents the excretion of ketone 
bodies, thus adding to the seriousness of the 
disease state. The tissues of the central nervous 
system are also included in the general damage 
and the resulting pathology doubtless plays a 
large part in the terminal stages. 

Shock and Hemorrhage . Reference may 
be made briefly to the distinction between 
shock and hemorrhage. Crile 17 writes as 
follows: ‘‘In the absence of a history of 
either trauma or bleeding, without evi- 
dence of free fluid in cavities, and without 
a blood examination, . . . we believe it 
(differentiation between shock and hemor- 
rhage) cannot with certainty be done.” 
Orr, 12 discussing changes in the blood 
picture in shock, quoting from Crile’s work, 
states that 

there is either a slight or no fall or a rise in 
hemoglobin, and in hemorrhage there is at 
first little or no fall, but after the loss of a 
fourth, a sixth, or a tenth of the fatal amount 


of blood the hemoglobin begins steadily to 
fall. The red cell count follows rather closely 
the curve of the hemoglobin in both hemor- 
rhage and shock. Crile found relatively slight 
change, sometimes a fall in the leucocytes in 
shock, and in hemorrhage in every instance a 
rising leucocyte count. He then concludes 
that repeated and accurate observations upon 
the blood picture may differentiate between 
hemorrhage and shock. 

Blalock 74 quotes from an editorial in the 
Journal of the American Medical Associa- 
tion 111 which summarizes work by Moon 
and Kennedy: 

In shock the blood becomes more con- 
centrated, as shown by specific gravity, 
hemoglobin, and erythnxwte count; following 
hemorrhage, dilution of blood occurs. In shock 
there is widespread capillary dilatation of the 
viscera, congestion accompanied by edema 
and petechial hemorrhages; following hemor- 
rhage the tissues are anemic. The differentia- 
tion of hemorrhage and shock is of more than 
academic importance. It is well known that 
recovery follows the introduction of physio- 
logic solution of sodium chloride into the circu- 
lation of patients suffering from the simple 
loss of blood. The futility of this procedure in 
shock has been proved beyond question. The 
increased permeability of the capillaries, which 
is a characteristic feature of shock, allows 
saline solution to escape rapidly into the tissues. 
Solutions containing acacia or dextrose have 
been found more effective than saline solutions 
but not so effective as transfusion of blood. 
Even the latter is ineffective in profound 
shock. 74 

Is Differentiation betiveen Shock and 
Hemorrhage Possible? Archibald and Mc- 
Lean, quoted by Orr, 12 also observed “that 
in hemorrhage intravenous saline solution 
was helpful, but useless in severe shock.” 
Macleod 75 says, “The diagnosis (i.e. be- 
tween surgical shock and hemorrhage) is 
clinched by the effect of transfusion; the 
hemorrhage case quickly recovers whereas 
that in shock onlv slowlv, if at all.” Accord- 
ing to Bickham, 6 “marked hemorrhage 
results in collapse, rather than in shock — 
although differentiation of the phenomena 
is not easily made.” Cannon 13 is even less 
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discriminatory: “Shock is hemorrhage and 
hemorrhage is shock.” 

Mann and Essex 33 point out that 

shock and hemorrhage are identical in one 
respect, namely, that there is a decrease in the 
amount of circulating blood in both conditions. 
Thus there is a similarity in the physiologic 
aspects of the two conditions, although the 
pathologic findings may be quite diflerent. 
This conception of the relationship between 
shock and hemorrhage explains the fact, 
which has been demonstrated so frequently 
both clinically and experimentally, that a 
hemorrhage which would be insignificant in 
the normal state will aggravate or prove fatal 
in the condition of shock. 

Cutler and Scott 30 say: 

The immediate effects of severe hemorrhage 
and shock produce the same syndrome by the 
same mechanism, viz., a diminution in the 
circulating blood volume. There is the differ- 
ence that in shock uncomplicated by hemor- 
rhage the blood is concentrated without loss 
from the body of the erythrocytes which to a 
large extent remain in the capillary bed, 
whereas in case of active hemorrhage the red 
cells and their contained hemoglobin are lost 
to the body. This fact is demonstrated by a 
study of the difference in the recovery of the 
two types. Thus, after making up the blood 
volume lost by a large hemorrhage the hemo- 
globin figure is much lower than after a corre- 
sponding degree of shock not caused chiefly 
by hemorrhage for in the latter instance viable 
cells are brought back into the circulation. 

Rhodes and McKenney 76 make the fol- 
lowing distinctions: 

If hemorrhage is the major factor, the clinical 
picture is altered in that: (i) The apathy is 
replaced by anxious alarm. (2) Instead of the 
passive immobility of shock there is restlessness 
and often a marked degree of muscular activity. 
(3) The shallow rapid respiration is replaced 
by deeper and more labored breathing, which 
is terminally aptly described as typical air 
hunger. (4) The examination of the peripheral 
blood shows a diminution in red blood cells 
and hemoglobin as in secondary anemia, thus 
differing markedly from the findings in shock. 
There is also a leukocytosis with a relatively 
high percentage of polymorphonuclear ele- 
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ments, and when the hemorrhage is internal 
there is a rapid and very marked increase in 
white blood cells. 

Palfrey 28 believes that 

the constitutional effects of hemorrhage have 
one important difference in their course from 
those of shock. ... In shock, the symptoms 
and the fall in the blood-pressure readings 
occur progressively. In gradual hemorrhage, 
on the contrary, although the pulse rises pro- 
gressively, the symptoms tend for a time to 
be in abeyance, and the blood-pressure tends 
to maintain itself until at last, quite suddenly, 
there is a great fall in blood-pressure with 
serious symptoms of collapse. 

Recent Work on Surgical Shock. Con- 
cerning recent work on surgical shock, 
there is in a late issue of the Journal of the 
American Medical Association 113 the fol- 
lowing announcement: 

Dr. John Beattie, conservator of the museum 
of the Royal College of Surgeons, (London), 
described recent work at the college laboratories 
on surgical shock. Experimental animals showed 
three stages. The first fall in blood pressure 
after trauma was due to loss of fluid. The 
period of recovery might last thirty minutes 
and then a gradual fall, terminating in death, 
took place. The work done in the laboratories 
pointed to the conclusion that the loss of fluid 
during the first phase was not the cause of 
death, which was due to something happening 
in the second stage, probably associated with 
impulses passing along the sympathetic nerve. 
Perhaps these impulses brought about some 
change in the central nervous system that was 
irreversible, and in consequence the blood 
pressure kept on falling until it became so low 
that death was inevitable. An animal shocked 
by trauma of the hind limb might die in two 
and one-half hours. But if the spinal cord was 
blocked by procaine hydrochloride the blood 
pressure was maintained and the animal was 
prevented from passing into a condition of 
shock. Cross circulation experiments con- 
firmed the conclusion that the lethal factor in 
shock was abnormal nerve impulses. 

Introduction to Consideration oj Treat- 
ment of Shock. As an introduction to a 
discussion of the treatment of shock, a 
statement by McDowall 77 is a propos: “I 
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propose to . . . emphasize that shock is 
not a single entity, but may be produced 
experimentally and clinically from a variety 
of causes, and that any single remedy used 
without understanding of the case in hand 
is bound to give most contrary results.” 

Measures Directed toward Prevention of 
Shock . Orr 12 says, 

In the civil practice of surgery, serious 
consideration should be given to the prevention 
of surgical shock. Much can be done to avoid 
this complication by properly studying and 
preparing the patient for operation. It appears 
obvious that a patient with diseased kidneys, 
impaired function of the liver, failing circu- 
latory system, cachexia, anemia, toxemia or 
other conditions which lower the general 
bodily resistance, might more quickly develop 
shock than the patient whose vital functions 
are practically normal. In addition to the 
careful -study of the patient’s physical condi- 
tion, care should be taken not to lower his 
resistance by ill-advised preoperative surgical 
preparation. Depleting purges, starvation, 
dehydration and excessive anxiety should be 
avoided as much as possible. 

In man}' cases, transfusion, hypodermoclysis 
of physiologic sodium chloride or infusion of 
glucose solution before or during an operation 
will prevent shock. The proper selection of an 
anesthetic is of utmost importance. Every 
surgeon should have a good working knowledge 
of the various types of anesthesia and should 
make this choice to suit the patient. . . Care- 
ful protection of the patient from cold before, 
during and after operation is essential. Trauma 
should be minimized always. The judicious 
use of sedatives to relieve pain and restlessness 
is not only fair to the patient, but may lessen 
the shock of anesthesia and operation. 

Spinal Anesthesia Advocated in Shock. 
O’Shaughnessy and Slome 55 advocate spinal 
anesthesia for shock sufferers. They say in 
part, 

The one therapeutic measure which (we 
have found) succeeded in raising and main- 
taining the blood pressure of a traumatized 
cat whose pressure had sunk to 20 mm. of 
mercury was the induction of spinal anesthesia. 
In some cases this measure has been combined 
with injection of saline into the peritoneum. 


with apparently beneficial results. It is of 
course possible that some better method of 
controlling nociceptive impulses may be devised 
— the injection of a local anesthetic into the 
traumatized area suggests itself as one possi- 
bility — but we are convinced that control in 
some form is essential to the successful treat- 
ment of the syndrome. Even if we are wrong in 
the emphasis we lay upon the discharge of 
nociceptive impulses, the beneficial effect of 
spinal anesthesia remains a fact which seems 
worthy of note and further investigation. 

Anesthesia and Shock Prevention . An- 
other note regarding anesthesia in shock 
previously quoted from an article by 
Jones 39 is repeated here: “local nerve block 
with a cocaine derivative (nupercain) 
lessens damage to the central nervous 
system, allows relaxation with minimal 
anesthesia, and prolonged freedom from 
pain in the postoperative period.” 

Crile’s 15 testimony is that “We have 
found that the acute exhaustion (shock) of 
surgical operations may be minimized or 
prevented by blocking the field of operation 
with local anesthetics, or by preventing the 
response of the brain-cells to the stimulus 
of traumatic impulses by nitrous oxide 
anesthesia.” 

Cutler and Scott 60 declare that 

If the blood volume can be maintained in the 
early stages before the capillary permeability 
has been irreparably depressed, the serious 
phases of shock and hemorrhage never appear 
and the circulatory efficiency is kept above the 
critical level. This makes it clear how important 
it is to be able to estimate the available volume 
of circulating blood. 

These authors say also concerning pre- 
vention of shock: 

Postoperative hemorrhage and shock are 
prevented (1) by operating upon patients 
only when they are in a condition at least as 
regards their circulator}' mechanism, which we 
designate as “good risk,” i.e. their heart action, 
their vasomotor tone and their blood volume 
are as near normal as possible; and (2) by 
utilizing careful surgical technique. This means 
perfect hemostasis during the operation, care- 
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ful tying of ligatures, gentleness in handling 
tissues, and asepsis. 

The Dangers of Persisting Loiv Blood 
Pressure. Under caption of “Principles 
underlying proper treatment,” Rhodes and 
McKenney 76 say, 

. . . If the low blood pressure with its reduced 
volume flow is sufficiently persistent, perma- 
nent cellular changes are brought about in the 
higher nerve centers, and these ultimately 
result in paralysis of the vasomotor center. 
Herein lies the great need for early treatment 
in shock for once the vasomotor center has 
become permanently damaged by the anoxe- 
mia, vascular tone is lost. When this loss of 
vascular tone exists, our efforts to combat 
shock, particularly those endeavoring to restore 
fluids, will be fruitless. The problem accord- 
ingly resolves itself into an attempt to inter- 
rupt the chain of events which leads to these 
typical vicious circle reactions. 

Wallace, 7S who had an extensive experi- 
ence with shocked patients at the battle 
front, states that “all the established 
methods of treatment were used, but 
warmth combined with rest greatly out- 
stripped all others in favour.” 

Treatment of Shock More or Less Inde- 
pendent oj the Cause. Atchley 45 says, 

The treatment of shock is more or less inde- 
pendent of its cause. Whether it is due to 
trauma, toxemia, hemorrhage or anhydremia, 
the physiologic problem is the same; namely, a 
disproportion between the blood volume and 
vascular bed. On one hand there is primarily 
decreased blood volume from hemorrhage or 
fluid loss; on the other increased vascular bed 
from capillary dilatation. The need for im- 
mediate measures to increase blood volume 
is common to all types. 

A point of view opposite from that 
quoted is found in an article by Andrews . 79 
He says, “The treatment for the various 
sorts (of surgical shock) is quite specific and 
if applied to the wrong kind, may be 
definitely detrimental.” 

Shock a Sajety Reaction oj Nature. In 
considering the treatment of burns Clark 
and Cruickshank 80 make an interesting 
observation: “Shock in itself may be 


Nature’s effort to deaden pain and tide the 
patient over the initial phase of his injury, 
and its treatment should be conservative. 
Loss of fluid should be prevented as far as 
possible and replaced by the most suitable 
methods.” 

Principles Underlying Selection of Proper 
Drugs for Treatment of Shock. Says John- 
son , 81 of Chicago, 

The method of treatment of acute surgical 
shock or of shock due to hemorrhage when the 
predominating symptoms are low blood pres- 
sure, weak and thready pulse, and depression 
of the central nervous system has always been 
unsatisfactory as far as the use of drugs is 
concerned. 

As a rule, in this type of shock a vicious 
circle is established in which depression of the 
blood pressure causes further depression of 
the central nervous system and vice versa. 
In some instances it appears as if the central 
nervous system depression is the predominant 
factor which leads to loss of vasomotor tone 
with a lowering of blood pressure. In other 
cases the low blood pressure seems to be the 
essential factor with consequent central nerv- 
ous system depression. 

In the choice of a drug designed to over- 
come this vicious circle, several factors ought 
to be considered, the most important of which 
are as follows: 

1 . The drug should be non-toxic with a high 
margin of safety; i.e., a drug that will not cause 
a toxic reaction in already depressed circula- 
Iatory and nervous systems. 

2. It should have a pronounced hemodyna- 
mic action as well as a marked stimulant action 
on the central nervous sj^stem. 

3. These actions of the drug should be of a 
lasting character in order that the various 
body systems may regain the physiologic state 
lost by the previous inadequate circulation of 
blood through them. If the drug has a lasting 
action, time will be available for the institution 
of other supportive measures. 

This author 81 states that “ephedrine 
seems to exhibit these characteristics.” 

Use of Cor amine in Shock. Wood , 82 re- 
porting on the efficacy of coramine, says, 

1. Coramine is a definite stimulant to 
respiration and circulation depressed by aver- 
tin, novol, or in surgical shock. 
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indicate that the unoperated dog has 
sufficient reserve hormone in his intact 
functioning adrenal cortical tissue to pre- 
vent shock following hemorrhage and 
trauma. . . . The adrenalectomized ani- 
mal enjoying good health but lacking such 
reserve hormone, succumbs to shock as a 
result of trivial injury.” 

Shock Causes Marked Reduction in Func- 
tional Efficiency of Adrenal Cortex. Ex- 
perimental data is presented by Donahue 
and Parkins S9 indicating 

that following trauma and the onset of second- 
ary shock the adrenal cortex is subjected to 
severe functional strains leading to a marked 
depletion of lipoid, gross hemorrhages into the 
gland and vacuolization of cells. These changes 
are indicative of marked reduction in the 
functional efficiency of the cortex in this 
syndrome (i.e. shock). 

Parkins et a I. 00 have also reported evi- 
dence that “The adrenalectomized dog 
although in equally good physiological con- 
dition is far more susceptible to the de- 
crease in serum sodium and chloride and 
associated disturbance in fluid balance 
following intraperitoneal injections of iso- 
tonic glucose than is the animal with intact 
adrenals.” 

Use oj Stimulant Drugs in Shock during 
the Great War. Cannon 13 says with regard 
to the use of drugs in treatment of shock: 
“In British and American services the use 
of stimulant drugs, such as strychnin, and 
also vasoconstrictor drugs, such as pituitrin 
and adrenalin, practically disappeared dur- 
ing the course of the recent War.” The 
results of such experience as that on which 
Cannon bases his statements must always 
take precedence over conclusions such as 
those expressed by Harrower, 91 e.g., who 
says: “For years it has been known that 
adrenalin offers a life-saving service in 
shock and heart failure. The best method of 
administering adrenalin in cases of ordinary 
shock is by intravenous infusion of high 
dilutions in saline solution.” 

Epinephrine and Pituitary Solutions in 
Treatment oj Shock. Summarizing their 
recent experimental work with pituitary 


and with epinephrin solutions, Blalock 
et al. 92 say: 

Experiments were performed in which a 
decline in blood pressure was produced by the 
introduction of histamine, of unpurified acacia 
and of incompatible blood, and salt solution 
was injected continuously intravenously. The 
introduction of solution of pituitary or of 
epinephrine in the amounts used in these 
experiments did not prevent the loss of protein 
from the circulation. 

Friedlander, 34 also, concludes that 

Epinephrin and pituitary extract are of no 
value in the treatment of secondary shock. . . . 
And Cannon adds that the desideratum in 
shock is a higher pressure which provides an 
increased nutritive flow through the capillaries 
all over the body. This cannot be brought 
about by any medication, but only by such 
measures as will definitely increase the blood 
volume and thus help the volume flow through 
the capillaries. 

Atchley and Loeb 11 believe that 

The use of vasoconstrictors, such as epi- 
nephrine, is not helpful and may, indeed, be 
dangerous. From a physiological standpoint 
they are contraindicated because the blood 
vessels which they affect are already constricted 
to the disadvantage of the capillary circulation, 
as has been shown by studies of both the skin 
and visceral arterioles. 

Parathormone in Treatment of Shock. 
McDonagh 40 proposes that parathormone 
be used, declaring that “ Parathormone is a 
conductor, it causes dispersion of hydrated 
particles, and is of equal value in prevent- 
ing histamine from producing shock, insulin 
from producing convulsions as it is in 
preventing guanidine, etc., from producing 
tetany.” 

Palfrey 2S says that of the stimulant 
drugs, “cafTein sodio-benzoate, grs. 2-3, 
given intravenously, is the one most 
generally believed in.” He thinks “epi- 
nephrin (1:100), minims xv, added to normal 
salt solution and given intravenously is of 
value.” 

Caffein and Digitalis in Treatment oj 
Shock. Rhodes and McKenney' 6 declare 
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that “Caffein in large doses is used almost 
routinely as the proper stimulant for the 
patient in the shock state. Certain ob- 
servers recommend also various cardiac 
stimulants of the digitalis group for these 
patients. The value of both caffein and 
digitalis is probably over-estimated, as 
apparently there is no intrinsic myocardial 
fault demonstrable.” 

Wangensteen 21 says “Blalock found that 
digitalis in shock lowered the minute 
cardiac output, and he concluded that its 
use in shock is actually harmful. It is to be 
remembered that the contractile power of 
the heart is normal in shock and that it is 
not in need of stimulation.” 

The Use 0/ Drugs in Treatment of Surgi- 
cal Shock . Wangensteen says elsewhere , 93 
with regard to use of drugs in treatment of 
surgical shock, 

In the fall of blood pressure accompanying 
spinal anesthesia and that occurring after 
sudden removal of large quantities of fluid 
from the body cavities, the administration of 
vasospastic agents is urgently 7 indicated, for 
in these conditions there is an actual lowering 
of the tone of the vessels. In these conditions 
too, the Trendelenburg posture has its greatest 
value. 

Later in this same article the author says, 
“ Even though patients in shock suffer more 
from depletion of blood volume than from 
want of oxygen carriers, the most effectual 
means of restoring a diminished blood 
volume is transfusion of blood.” 

The conclusions of Cutler and Scott 60 
regarding treatment of shock may repre- 
sent the general consensus of opinion: 
“Other than transfusion and the adminis- 
tration of fluid, heat and morphia will do 
more to restore vasomotor tone than all 
the other procedures advocated.” 

“Of all methods of intravenous treat- 
ment in shock,” says Orr , 12 “blood trans- 
fusion most nearly approaches the ideal. It 
will raise the blood pressure, increase the 
blood volume and, in addition, supply 
oxygen-carrying corpuscles.” 

Fluids should be introduced into the 
body by whatever means is best suited to 


the particular case. Brandson and Hills- 
man 94 say. 

The use of fluids is invariably directed to- 
wards maintaining the acid-base balance, 
electronic concentration and blood volume. 

To resist the various disturbances to which 
the organism is constantly subjected these 
processes have formed a defensive alliance. A 
disturbance in any one is resisted as far as 
possible by the specific process involved. 
When this process is unable to further cope 
with the situation the other two are called 
upon for aid, until by mutual assistance the 
biochemical balance is again established. 

Saline Solution in Treatment of Shock . 
These authors 94 say further: 

In saline we have a solution that will restore 
very promptly in all surgical conditions the 
acid-base balance, electronic concentration and 
the blood volume. The chief base of the blood 
is sodium; the chief acid is chlorine; the great 
bulk of the blood volume is water; and the 
electronic concentration is chiefly maintained 
by 7 retention, excretion and diffusion of sodium, 
chlorine, and water. Give to the organism a 
sufficient quantity of isotonic saline solution 
and it will by r selective action retain sodium 
and discard chlorine in the presence of an 
acidosis, retain chlorine and discard sodium 
in the presence of an alkalosis, and utilize the 
sodium, chlorine and water to distribute 
between blood stream, tissue space and body' 
cell, to establish electronic balance and restore 
blood volume. In order to correct all three 
processes simultaneously the saline must be 
isotonic, as saline in any other concentration 
will affect the electronic concentration and 
force readjustment of the other two processes. 

Hypertonic Solutions . Padgett and Orr 95 
say that “hypertonic solution of crystal- 
loids have not been used with complete 
success in the past in the treatment of well 
developed shock. Recently 7 , evidence is 
accumulating that intravenous therapy 7 
with hy 7 pertonic solutions of crystalloids, 
unless introduced with the greatest care, 
may^ be actually 7 harmful.” 

Cutler and Scott 60 state that 

It has been shown that the administration 
of large amounts of fluids (by rectum, by 
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mouth, and subcutaneously or intravenously) 
washes out into the general circulation cells 
which presumably are stored against such an 
emergency. . . . The spleen may be such a 
reservoir. The investigations of Robertson and 
Bock seem to indicate that even immature 
forms of red cells, possibly from the bone- 
marrow, are freed into the circulation following 
the administration of large amounts of fluid. 
Such cells, of course, have a greater permanency 
of value than transfused cells, and in all such 
cases a high fluid intake is essential. 

Temporary Effect of NaCl or Ringer s 
Solution. “Bayliss (Intravenous Injection 
in Wound Shock, London, 1918) has proved 
quite conclusively,” says Orr, 12 

that the injection of physiologic sodium 
chloride or Ringer's solution has only a tempo- 
rary effect in the treatment of severe shock. 
A rise in the blood pressure follows the injec- 
tion, but within an hour it usually returns to 
its previous level. The solution literally leaks 
out of the blood stream into the tissues. 
Hypertonic sodium chloride solution raises 
the blood pressure, but its effect is usually 
transitory. The high osmotic pressure of the 
hypertonic solution probably draws additional 
fluid into the blood stream, but this again 
passes out through the capillaries as soon as 
dilution takes place. 

Orr 12 quotes Cannon, Fraser, and Cowell 
as recommending use of 4 per cent sodium 
bicarbonate solution in treatment of shock, 
stating that “before or during operation it 
raises the blood pressure during the critical 
period. This solution also increases the 
alkali reserve.” 

Shelton 8 * 5 recommends the use of “a pure 
5 per cent dextrose solution in Ringer’s 
solution (which) may be given intrave- 
nously continuously for days . . . Usually 
an intravenous cannula is employed, but 
for a period of a few hours the intravenous 
hypodermic needle is often satisfactory. In 
cases of shock this method is of great 
value.” 

Glucose-insulin Treatment in Shock. 
Wade, 5,7 in 1929, wrote in summary, 

. . . ’(2) Glucose intravenously with insulin 
subcutaneously in the treatment of shock 


gives results which, in this series, seems more 
satisfactory than those obtained in cases 
treated by saline or glucose alone. (3) Cases 
of traumatic shock respond most readily to 
this treatment. (4) Cases of postoperative 
shock treated in this manner show marked 
improvement. (5) The optional dosage is 
1000 c.c. of a 5 per cent or 10 per cent solution 
of glucose with one unit (u2o) of insulin to 
three grams of glucose. Beneficial results are 
usually apparent after 800 c.c. of fluid have 
been injected. 

The conclusion in regard to the glucose- 
insulin treatment reached by Padgett and 
Orr, 95 however, is that “from the experi- 
mental standpoint the glucose-insulin treat- 
ment of shock recently advocated by Fisher 
seems to be no more beneficial then treat- 
ment with a hypertonic solution of glucose 
or sodium chloride.” 

More recent is the opinion expressed in 
an editorial note 112 published by the 
Journal of the American Medical Associa- 
tion in response to a query submitted by a 
Kentucky physician with regard to the use 
of dextrose intravenously in the treatment 
of shock: 

. . . Aside from supplying water and sodium 
chloride — the latter is important and should 
be provided in the solution — during a state 
when there is a drain on the system without 
chance for replenishment through the ordinary 
channels, the dextrose may antagonize starva- 
tion acidosis, and that is all the good dextrose- 
saline solution can do in shock. As this is 
therefore merely a matter of replacement of 
nutritional essentials, it has no place in the 
early treatment of shock. . . . When blood 
has been lost, it may be of detriment rather 
than of advantage, as it is likely to lower still 
further the percentage of corpuscles in the 
circulating blood. . . . When there has been 
a great loss of salt from the system, as by 
excessive emesis, hypertonic (10 per cent) 
sodium chloride solution may be the most 
important emergency remedy. Hypertonic 
dextrose solution should be avoided, as it 
causes crenation and possible destruction of 
blood corpuscles when none can be spared; 
and it will still further increase the existing 
state of hypohydration of the tissues. . . . 
One should therefore employ drip phleboclysis, 
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using equal parts of 5 per cent dextrose and 
0.9 per cent sodium chloride solution, as the 
first offering of diet to a patient who is emerg- 
ing from shock and who is presumabty or 
actually in such a condition that he is not 
likely to benefit from the ingestion of fluid by 
mouth. Excepting in a case of diabetes mellitus, 
insulin should be employed only when sugar 
appears in the urine of a patient who is given 
dextrose phleboclysis and then onty in guarded 
dosage to make hypoglycemia impossible. 

As has been noted in the foregoing, 
Cannon 13 found that the blood sugar in 
shock is above normal, and that it is not 
related to the decreased alkali reserve. 
Acetone bodies were absent from the urine 
. . . “ It seems probable that the beneficial 
effects of glucose are due largely to the 
water introduced with it.” This statement 
is made by MacFee and Baldridge. 65 

Glucose and Histamine Shock. Mention 
should be made of an abstract of an article 
by Djuricic 98 on the subject of “glucose and 
histamine shock” which says, “Contrary to 
what happens in anaphylactic shock, 
glucose exerts no protective action in 
histamine shock. This is another fact which 
is not in accord with the view that the two 
forms of shock have the same mechanism.” 

Gum Solution in the Treatment of Shock. 
“In 1919” says Friedlander, 34 

Erlanger and Gasser* published the results 
of their experimental studies of shock treated 
with hypertonic gum solutions. They used 
solutions containing 25 per cent of gum acacia 
and 18 per cent of glucose. The} r found that 
such a solution acts beneficially in the treat- 
ment of shock, (a) by drawing fluid from the 
tissues to the blood stream, thus aiding in 
restoring blood volume, (b) by maintaining 
this increased volume through some proper^ 
of the acacia, (c) by dilating arterioles through 
some specific action of the hypertonic crystal- 
loid, (d) by increasing the energy of the heart- 
beat in the same way, also through the direct 
action of glucose on the heart muscle, (e) by 
augmenting metabolism through increase in 
the supply of glucose to the organism. 

*Ann. Surg 69: 389, 1919. 


Randall," reporting on the use of intra- 
venous solution of acacia in the Mayo 
Clinic in the treatment of shock, makes the 
following statements: 

The total number of patients in all services 
at Mayo Clinic who received intravenous 
injections of solution of acacia in 1928 was 
1 18 . . . Acacia apparently fulfils all the 
requirements for intravenous treatment of 
shock except furnishing erythrocytes. It has 
been proved to be innocuous in several series 
of cases. It increases the volume of plasma and 
blood and keeps it increased until the normal 
fluid-regulating mechanism of the body is 
restored. As preventive of shock I feel that it 
is often well to give an injection of solution of 
acacia in cases in which the patient is fatigued 
or debilitated and in which obstetric operations 
are to be performed. 

Huffman 100 summarizes his findings with 
acacia and sodium chloride solution as 
follows: 

Gross evidence of toxicity was not seen 
following the intravenous injection of solution 
of acacia and sodium chloride in shock. The 
blood pressure increased, the pulse rate 
decreased, the respiration deepened and the 
general condition of the patient improved. 
The need for transfusion was often obviated. 
In some cases, increased output of urine was 
noted. Injurious effects on the kidneys were 
not seen. Chemical changes in the blood of a 
harmful nature were not apparent. Physico- 
chemical changes in the blood did not lead to 
harmful alterations in physiologic processes. 
Six days is usualty required to rid the blood of 
acacia. Pathologic change resulting from the 
acacia was not demonstrated at necrops3 r . The 
therapeutic usefulness of solution of acacia 
and sodium chloride is confirmed. 

MacJeod 75 notes “two precautions neces- 
sary to success in using the gum solution, 
first the}^ must be property prepared, and 
second they must not be injected so rapidly 
that their high viscidity would slow the 
circulation and so embarrass the heart’s 
action.” Erlanger, Gasser, et ah 101, 102 earty 
presented several articles reporting favor- 
able experimental results with gum acacia 
in treatment of shock. Good and Bo3 r er 103 
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are among more recent advocates of the use 
of this solution. 

Unfavorable Comment Regarding Intra- 
venous Use oj Acacia. Lund, of Boston, in 
discussing an article by Frazier 10,1 says, 

I think . . . that the acacia problem is not 
finished. Acacia stays in the blood a long time. 
It has been recovered six months or longer 
after introduction. It is a gummy solution 
and, according to a pharmacologist, tends to 
coat and clog the capillaries in the liver. In 
reasonable amounts, I am sure that it can do 
nothing but good, but I think that repetitions 
of doses of acacia, say, 500 c.c. three or four 
times in twenty-four hours, and three or four 
times more in the next twenty-four hours, 
might be bad, and I would like to see animal 
work done to find what the upper limit of 
tolerance of acacia in the way of dosage is. 

In the consideration of ways and means 
of administering fluids by the intravenous 
routes, Wenger 105 says, 

I have found it difficult to give large quanti- 
ties of fluid intravenously with the usual 
gravity method. Among other objections, this 
gravity method is too slow. Because of these 
inconveniences, the Scannell apparatus for 
transfusion was used. However, it is cumber- 
some and somewhat complicated. The appara- 
tus described below is an outgrowth of these 
difficulties. 

Apparatus for Intravenous Treatment of 
Shock. A glass T-tube is inserted between the 
gravity tube and the needle, which needle 
should preferably be of the type with a shield 
to rest on the patient’s arm. To the perpen- 
dicular of the T-tube, by means of rubber 
tubing, a 50 c.c. Luer syringe is attached. The 
other equipment required is the ordinary 
infusion bottle for transfusion and an artery 
clamp. 

The artery clamp is placed on the tubing 
just above the T-tube. When the clamp is 
removed the fluid flows into the vein and into 
the syringe displacing the plunger. When the 
syringe is full, the clamp is reapplied; gentle 
pressure is exerted on the syringe, thus forcing 
the fluid into the vein. The clamp is removed 
and the procedure repeated until sufficient 
fluid has been given. In my cases 500 c.c. are 
given in a period of from thirty to forty 
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minutes. In no case has there been any ill 
effect from giving the fluid at this rate. 

Wenger 105 declares that 

the advantages of the apparatus lie in its 
simplicity; in the fact that the treatment can 
be given at the bedside; that the patient is but 
slightly disturbed; that a large volume of 
fluid may be given in a minimum of time; and 
that the flow into the vein is continuous. 
Thus there is no clotting in the needle. 

Four Dangers Associated xvith Adminis- 
tration of Solutions Intravenously. In his 
discussion of an article dealing with the role 
of intravenous drip in therapy by Hyman 
and Touroff, 100 Orr points out four major 
dangers attendant on administering solu- 
tions intravenously: (1) the immediate 
reaction; (2) the possibility of overloading 
the circulatory tree; (3) the production of 
edema; (4) the production of pulmonary 
embolism. 

Treatment of Electrical Shock. Brief 
notice may appropriately be made of the 
treatment of electrical shock. Pearl’s 29 sum- 
mary and conclusions on this subject 
include the following: 

... (6) The treatment of electrically induced 
ventricular fibrillation is prompt cardiac mas- 
sage, preceded if possible by the intraventricu- 
lar injection of potassium salts followed by 
calcium salts. The carotid route for administra- 
tion of these salts may prove sufficient without 
the use of cardiac massage. If available an 
appropriate current may be passed through 
the heart, followed by cardiac massage. 

Electrosurgeiy Technique. It is interesting 
to note that Schorcher 4 found that “trauma 
of an electrosurgical procedure produced 
less shock than that produced by ordinary 
mechanical means . . . Electrocoagulation 
destroys the toxicity of the rapidly working 
toxins because it generates a temperature 
of 60 to 80 degrees, whereas their activity 
is inhibited at 59 degrees of heat.” The 
author “believes that he demonstrated in 
experiments that electrosurgical trauma 
produces little reaction on the part of the 
nervous and circulatory systems.” 

Artificial Respiration in Electrical Shock. 
“Jaffe . . . joins with other recent stu- 
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dents,” says an editorial in the Current 
Comment section 107 of the Journal of the 
American Medical Association under date 
of June 16, 1928, “in stressing the impor- 
tance of vigorous attempts at artificial 
respiration. This may effect resuscitation 
of a paralyzed respiratory center. The pas- 
sive movements of the chest should be 
started as soon as possible and continued 
for a sufficient time, even for hours.” 

In discussing application of heat as an 
important procedure in the therapy of 
surgical and traumatic shock, it may not be 
amiss to call attention to the use of 
diathermy for this purpose. The first para- 
graph of a paper read at the sixth annual 
meeting of the American College of Physi- 
cal Therapy by Portmann, 105 of the Cleve- 
land Clinic follows: 

Diathermy in Treatment of Shock . The use 
of diathermia in the treatment and prevention 
of surgical shock is based upon certain experi- 
ments which were made a number of years ago. 
Dr. Crile found that cooling of the liver is one 
of the most important factors in the production 
of shock in abdominal operations. In a series 
of animal experiments Nagelschmidt found 
that the amplitude and volume of respiration 
and the heart beat are increased when dia- 
thermia is applied through the mediastinum. 

Description of a Device for Application of 
Heat in Treatment of Shock . Hitchcock 
and Reynolds 103 describe an apparatus 
originally fashioned to expedite cast drying 
where more or less extensive body casts are 
required, and later utilized to prevent and 
to treat cases of shock. 

The apparatus consists, essentially, of a 
cabinet with electrical coils for heating, to- 
gether with a blower which delivers this 
warmed air into flexible tubes. These tubes fit, 
by means of simple coupling devices, into a 
coiled spring mat which can be laid on a bed 
or folded around a patient, as any ordinary 
blanket or mat would be. The coiled springs 
are covered by fabric, which makes the whole 
unit into a flexible chamber or a flexible hollow 
wrapping, through which the heated air circu- 
lates, to leave by a vent at its distal end. The 
principal mat, which envelopes the body and 


legs, is augmented by an auxiliary mat, which 
can be fitted over an arm to which a separate 
pipe can deliver heated air. The amount of 
heat delivered is subject to simple regulation 
by means of switches, so that a greater or 
lesser degree of heat can be obtained, depend- 
ing on the needs. . . . This apparatus pro- 
vides “quick, generalized heat” which “is an 
important factor in recovery' from shock.” 

Carbon Dioxide and Oxygen in Treatment 
of Shock. Henderson 84 has pointed out 
recently that “hemorrhage produces its ill 
effects largely through asphyxia. This is 
tacitly recognized by surgeons in their 
preference for transfusion of blood over any 
mere infusion of a saline or gum solution. 
The victim of acute exsanguination exhibits 
air hunger.” He recommends treatment 
with resuscitation methods — the adminis- 
tration of carbon dioxide and oxygen. He 
says in part: 

In shock without hemorrhage there is, how- 
ever, no Joss of red corpuscles from the body, 
and the blood alkali is merely displaced. Both 
corpuscles and alkali may be recalled into use. 
To effect such recall, both the asphyxia and 
the acarbia may be combated with inhalation 
of carbon dioxide and oxygen. 

One of the oldest and also the latest of many 
conceptions of the underlying cause of the 
depression of the circulation in shock and in 
illness is that the tonus of all the muscles of 
the body, both skeletal and visceral, is de- 
pressed, and that the blood stagnates in the 
atonic tissues. Stimulation of respiration with 
carbon dioxide increases the effective differ- 
ences of pressure between the tissues of the 
body and the thorax and thus promotes the 
venous return to the heart . 84 

Support for the Theory of the Value of 
Carbon Dioxide in Treatment of Shock . 
Support for Henderson’s claims are found 
in reports of work by other investigators. 
McDowal! 37 says, 

The tone of the blood-vessels is kept up by 
the vasomotor center, the activity of which 
Dale and Evans have shown to be dependent 
on the carbon-dioxide content of the blood. 
It will be clear, then, that any condition which 
separates the centre from the vessels or which 
causes the carbon dioxide to be reduced must 
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result in a fall in blood pressure from not only 
an increased capacity of the circulation but 
also a loss of the peripheral resistance of the 
arteries. 

War Experience with Carbon Dioxide in 
Treatment oj Shock. War experience, also, 
serves to establish validity for Henderson’s 
theory of treatment for shock. Porter' 1 ' 5 says 
in the summary of his lectures on shock: 
“# 13. Increased action of the thoracic 
pump, brought about by the inhalation of 
carbon dioxide liberally mixed with pure 
air, will raise the blood pressure from 1 5-20 
millimetres in normal and wounded men. 
When the blood pressure is near the critical 
level this procedure is of advantage.” 
Previously this author 44 had made a point 
of the fact that “A few mms. above the 
critical level, recovery will usually occur 
spontaneously; a few mms. below, death 
will follow unless skilled aid be at hand.” 

Keen, 110 quoting Porter largely, says: 

All physiologists know that the pumping 
action of the diaphragm is an important aid 
in the movement of blood from the abdomen 
into the chest. At the height of a strong inspira- 
tion the venous pressure in the chest may be 
more than 40 mms. lower than the venous 
pressure in the abdomen. I produced strong 
respiratory movements of the diaphragm by 
allowing the animal to breathe an atmosphere 
rich in carbon dioxide. The diastolic arterial 
pressure (which should always be the guide; 
the systolic pressure should not be used as the 
standard) was thereby increased 15 and even 
30 mms. 

In June, 1917, I successfully applied this 
new method to the treatment of wounded 
soldiers. In cases almost pulseless, cases in 
which all other means of raising the blood 
pressure had failed, the carbon dioxide respira- 
tion strengthened the pulse and raised the 
diastolic blood pressure 10 mms. This rise is 
of great value when the pressure is at the 
critical level. 

Postmortem Findings in Shock. Moon 
and Crawford 46 give the following post- 
mortem changes as characteristic of shock: 
“widespread dilatation of capillaries and 
venules, with edema and capillary hemor- 
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rhages. These w'ere most marked in the 
organs of respiration.” 

Wakeley and Buxton 10 say that 

Postmortem, very little of importance is 
found in shock, the only reliable findings being 
in the central nervous system, wiiere . . . 
chromatolysis occurs, commencing on the 
afferent side, and extending to the important 
vital nuclei. This is regarded as due to the 
nociceptive stimuli received wearing out the 
afferent nuclei first, extension being a secondary 
matter. Chromatolysis in the cerebellum has 
been showm to be very constant. Hence we see 
how profound is the benefit of sleep. 

Moon 16 says that “Shock produces 
characteristic changes demonstrable by 
postmortem examination. These consist of 
marked capillary and venous congestion of 
the viscera, edema of lungs and mucosae, 
petechial hemorrhages in serous and mu- 
cous surfaces, and effusion of fluid into 
serous cavities.” 

SUMMARY 

A very little reflection on the part of the 
reader will lead to the realization that, long 
as this review' is, it represents in its present 
extent a virtual summarization of the 
available literature of the subject. It is 
probably not possible to condense further, 
i.e., to summarize, and at the same time to 
keep the review' representative of the actual 
literature. 
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I N 9900 successive urologic admissions 
to the Squier Clinic, there were 20 cases 
of bladder injury and 27 renal injuries. 
In general, rupture of the bladder is an 
infrequent injury. The incidence has been 
reported to have occurred once in 5550 
times, in over 300,000 surgical admissions 
to Bellevue Hospital. There is an apparent 
increase of bladder ruptures as evidenced 
in the recent literature. 

Injuries to the bladder are of two types. 
The first is, rupture, due to sudden in- 
creased internal hydrostatic pressure and 
the second, puncture or perforation, due 
to the passage of some foreign object or 
adjacent bone. 

Rupture of the bladder is the more fre- 
quent of the major injuries to the bladder. 
It occurs more often in males because of 
the greater hazard of exposure to trauma- 
tism. The highest proportion is that of 
Campbell with 3 females in 55 collected 
cases. In the Squier Clinic there were 3 fe- 
males in 13 cases of rupture. The injury is 
most frequently seen in adult life but again 
from the literature, the proportion in 
childhood is increasing, due to the marked 
number of automobile accidents. 

Rupture or bursting of the bladder can 
only occur when the bladder contains 
fluid. The more fluid it contains the more 
easily is it ruptured. The empty bladder is 
cushioned within the pelvis and well pro- 
tected, therefore it is infrequently injured. 
The full bladder is mostly an abdominal 
viscus, belongs by attachments to the ante- 
rior wall and is exposed with and suffers 
from its traumatisms. The most common 
cause of rupture is some external violence 
as blows, crushes or falls. This is especially 


so in those conditions that allow the blad- 
der to become overdistended. Foremost 
among these is alcoholism. The partial 
anesthesia of alcohol allows the bladder to 
overfill, especially with the diuretic effect 
of alcohol, and again the partial anesthesia 
prevents the usual anticipation of trauma, 
so that there is no protective muscle con- 
traction to protect the bladder. Other con- 
ditions that permit the normal bladder to 
overfill are psychopathic states, anesthesia, 
intensive mental occupation and social 
situations which prevent relief, not un- 
common in automobile transportation. 
Pathological conditions that weaken the 
bladder wall, as atony, obstruction, tu- 
mors, or diverticuli and so forth, tend to 
make such bladders more prone to injury 
in minor traumatisms. 

Spontaneous rupture has been reported. 
Rupture has occurred from muscular effort 
alone. It is thought that in these types, 
there must be some local weakness that 
makes these bladders more susceptible to 
trauma. 

Rupture is frequently associated with 
pelvic or other fractures. Bartels found 
65 bladder ruptures in 169 fracture cases. 
Campbell reported 25 cases of bladder in- 
jury in -166 cases of fracture of the pelvis. 
De Tarnowsky reported that only 5 per 
cent of his bladder ruptures were caused 
b}' or accompanied fractured pelves. Boor- 
stein found 6 ruptured bladders in 100 pel- 
vic fractures at Fordham Hospital. In the 
20 cases of bladder injury at the Squier 
Clinic there were 5 fractured pelves. In 
respect to automobile accidents Bacon and 
LeCount, in a study of 383 automobile 
deaths, found 42 cases of fractured pelvis 


From the Squier Clinic, Columbia-Presbyterian Medical Center, New York. 
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but only 3 with bladder ruptures. They 
estimate 0.7 per cent of automobile acci- 
dents are accompanied by bladder rupture. 

Rupture may occur from sudden in- 
creased pressure from within the bladder. 
Wilhelm, Fillis and others have reported 
cases occurring at the time of cystoscopy. 
Ruptures have been reported as having 
occurred during litholopaxy. More recently 
cases of rupture have been reported by the 
explosion of gas generated by prostatic 
electrical revisions and there undoubtedly 
are more unreported, following the en- 
thusiastic spread of this procedure. Self 
catheterization and simple bladder irriga- 
tions have been blamed for bladder rup- 
ture. Parmalee, Pridham and others have 
reported bladder rupture during pregnanc} r 
and Keenan, Roxas and Rustia have re- 
ported the accident during puerperium. 
Perforation or rupture of the bladder from 
extravesical pathological processes in or- 
gans in the vicinity have been reported, 
among which, was the unusual accident 
reported by Fillis, of a gravid uterus rup- 
turing into the bladder. 

MECHANISM 

The bladder ruptures like any fluid sac 
subject to sudden pressure in one place or 
as any fluid sac that is moving and sud- 
denly arrested by contact. There is an 
instantaneous shortening of the poles of 
the line of contact. The fluid, incompres- 
sible, immediately expands the circum- 
ference equatorially to the poles and the 
rupture occurs at its weakest point or 
most expansile portion. The usual trauma 
is to the anterior abdominal wall. The poles 
would be anteroposterior, the equatorial 
circumference vertical and the unsupported 
expansile portion, the dome or superior- 
posterior surface, and the rupture would 
occur at this point, intraperitoneally. This 
is the more frequent lesion. In falls on the 
buttocks, the full bladder acting like a 
bag will flatten vertically in its line of 
contact, and expanding its equatorial 
circumference, can onI} r do so laterally or 
posteriorly, either intra- or extraperitone- 


ally, where it is unsupported and will rup- 
ture at this area. Such ruptures or tears 
are widest at the equator and run towards 
the poles. It is possible, with a fractured 
pelvis, to have either a ruptured bladder 
or a perforated bladder from the fractured 
bone and diagnostically, before operation, 
such determination may be impossible. 

In the cases of perforating wounds due 
to fracture of the pelvis, the pelvis is 
crushed, the rami are fractured and the 
pelvis again rolled between two opposing 
forces and the ahead}' fractured rami are 
forced into the pelvic tissues and through 
the bladder wall. Such forces may more 
easily injure a distended bladder, but do 
also injure a bladder comparatively empty. 
Crushes separating the pubis not infre- 
quent^ tear the tissues down through the 
sphincteric portion of the bladder. 

SYMPTOMS 

The symptoms are first those of shock. 
Campbell reported that one-fourth of the 
cases at Bellevue Hospital were in shock 
on admission. The shock may be slight or 
severe, and with the shock frequently oc- 
cur the signs suggestive of hemorrhage. 
Local pain and tenderness in the lower 
abdomen are usualfy present. In alcoholics 
or in psychopathic cases little complaint 
may be given concerning their local reac- 
tions. Increase of local tenderness pro- 
gresses with the sjTnptoms of infection 
and with peritonitis, if intraperitoneal. The 
literature has many extraordinary cases 
where these signs have been overlooked. 
There is frequently a marked desire to 
void, with inability to produce urine or at 
most a few drops of blood. Gastrointestinal 
symptoms may be absent until peritonitis 
develops. FrequentR the tenderness pres- 
ent with a fractured pelvis may mask or 
cause to be unrecognized the true abdomi- 
nal tenderness. It has not been unusual to 
find the attention focused upon some as- 
sociated injury or fracture and the abdomi- 
nal symptoms neglected until all are 
predominant. 
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The symptoms may be all those of a stillation of a measured amount of fluid 
fractured pelvis with pain, inability to with inability to recover the entire amount 
walk or to use the lower limbs without may suggest a rupture. A recently seen 



Fig. 1. Intraperitoneal and cxtraperitoncl diffusion of iodide solution 
in a bladder rupture associated with a fracture of the left side of the 
pubic arch in a thirty-four year old female. 


pain, and the desire to void may be present 
only to a slight degree. 

V O C 1 

DIAGNOSIS 

In any case with a clear history of in- 
jury and with the sensation of a sudden 
“giving way” in the abdomen, with in- 
ability to void, there is a strong possibility 
of rupture of the bladder. Frequently such 
a history is not obtainable. Examination 
shows abdominal distention in over 60 per 
cent of the cases. Free fluid in the abdomen 
is demonstrable in 30 per cent of the cases. 
Hematoma may be present somewhere in 
the region of the pelvis. The most com- 
monly employed procedure for diagnosis 
has been catheterization. Nourineorasmall 
amount of bloody urine may be obtained. 
Deduction may be difficult, if the catheter 
eye is plugged with blood which frequently 
may be traumatic from the catheteriza- 
tion. Occasionally a catheter penetrating 
through an intraperitoneal rupture will 
drain a large amount of bloody fluid. In- 


rupture occurred, in which the exact 
amount of fluid was recovered several 
times. 

Cystoscopy has been used to demonstrate 
rupture of the bladder. Definite determina- 
tion often has been impossible on account 
of bleeding or the inability to keep the 
bladder sufficiently well distended to visu- 
alize the whole. Both catheterization, 
injection and cystoscopy add additional 
trauma and increase the incidence of in- 
fection. If used, these should immediately 
precede exploration. 

Roentgenograms of iodide solutions in- 
jected into the bladder will give a shadow 
of the penetration of the iodide outside 
the bladder. Vaughn and Rudnick intro- 
duced air in 50 to 200 c.c. amounts, fol- 
lowed by x-ray pictures for the same 
purpose. The air has been shown, in cases, 
to ascend under the diaphragm, definitely 
proving intraperitoneal rupture, but ma}' 
confuse a possible intestinal rupture, unless 
its absence has been previously confirmed. 
Such injections occupy the same position 
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as cystoscopy. They increase the incidence venous urographic study as early as pos- 
of and add to the spread of infection. sible. In fractures of the pelvis, however, 
Of most value have been the cystograms the passage of clear, normal voided urine 



Fig. 2. A secretory cystogram showing a fracture of the four rami of the pubis with 
intact bladder with small cellules and the bladder displaced upward by pelvic tissue 
diffuse hematoma. Injury to left kidney with fractures treated by transfusions and 
rest and care of fractures. Recovery followed without operation. 


obtained from injected intravenous pyelo- 
graphic solutions. They lessen the most 
serious risk, that of infection. It is not al- 
ways possible to delay operative interven- 
tion in the more serious injuries, so that a 
secretory cystogram may be obtained. Such 
injured should be given a transfusion fol- 
lowed by operative exploration which 
should reveal the injury. However, the 
larger number of cases allows such proce- 
dure and in these, it demonstrates the 
urinary extravasation as well as traumatic 
lesions of the kidney and ureter. 

A preliminary x-ray study of the chest 
and abdomen will disclose associated frac- 
tures or the possibility of other visceral 
injuries. When there is considered the 
marked frequency of a bladder injury to 
be associated with a fractured pelvis all 
fractures of the pelvis should have intra- 


in any quantity, has been considered as 
ruling out the possibility of bladder injury. 

Early blood examinations are the index 
of the degree of hemorrhage; later examina- 
tions are an index of the severity of the 
infection. Other laboratory examinations, 
except the demonstration of blood in the 
urine have been of no special significance. 

TREATMENT 

Having established the probability of 
the diagnosis, immediate operation is es- 
sential. If shock is present, the condition 
has been best improved by transfusion, as- 
sociated with heat and stimulants. There 
is no special choice of anesthesia but low 
blood pressure may contraindicate spinal. 
If in an alcoholic, a preliminary gastric 
lavage may prevent a later insufflation 
pneumonia. 
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Intraperitoneal exploration is necessary tory pyelographic studies may be of great 
in most cases. If intraperitoneal involve- importance. 

ment is present, the fluid is aspirated. The Perivesical hematoma or extravasations 



Fig. 3, A suspected bladder injury with abdominal blow and left flank stab wound. A 
secretory cystogram shows an intact bladder but a huge blood clot that caused urinary 
retention. The bleeding was from the left kidney. 


vesical tear is located after exploration 
has disclosed no other visceral injuries. The 
tear is closed with special attention to 
peritonealizing the closure. After complete 
aspiration of all the intraperitoneal fluid, 
the peritoneum is closed, if the case is early. 
If so, then ample aspiration suprapubic 
drainage of the bladder with a wide tube 
is provided. This drainage, we find keeps 
the bladder dry and prevents dilatation 
and leakage. 

Associated injuries to other abdominal 
viscera may occur. The more frequently 
seen have been to the intestine. Next in 
order are injuries to the spleen, the kidneys 
and the liver. Correction of these injuries, 
if possible, is performed at the time of ex- 
ploration. With the presence of blood in the 
urine and a ruptured bladder, there is still 
a possibility of renal injury. To establish 
this particular point the intravenous secre- 


are widely drained through the suprapubic 
prevesical opening. If the case is seen late 
and evidence of local peritonitis is present, 
drainage of the intraperitoneal area supra- 
pubically should be attempted with a wall- 
ing off of the peritoneal cavity with the 
omentum. 

If the injur}' and extravasation are extra- 
peritoneal, the peritoneum, if opened, is 
rapidly closed and then the procedure is 
modified accordingI} r , to the area involved. 
Penetrating wounds from fractured bones 
are frequently small, but require suture, be- 
cause they bleed annoyingly. Occasionally 
the bone remains penetrating into the 
bladder and removal may be difficult. It 
has been necessary to remove the projec- 
tions or spicules before the bladder can be 
freed from empalement. It may be wise 
in such conditions to endeavor to close such 
bladders completely and drain with an 
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indwelling catheter. From past experiences, 
urine draining across fractured, exposed 
bone, has been followed by a very serious 
osteomyelitis and marked absorption of 
the calcium of the bone. 

Extensive lacerations of the bladder and 
pelvic tissue may occur in which complete 
repair may be unwise on account of the 
precarious condition of the patient. It is 
safer to control the hemorrhage, provide 
wide drainage and restore vitality with 
transfusions and so forth. 

Injuries involving the floor of the blad- 
der and with extravasation into the deep 
pelvis, may be drained perineally as well 
as suprapubically. Some writers, Berry for 
instance, preferred perineal section and 
drainage with his cases of ruptured bladder. 
In the series of cases reported by Campbell, 
external urethrotomy with drainage, was 
attempted four times with no recoveries. 

SURGICAL PATHOLOGY 

The urinary extravasation may extend 
into the subcutaneous tissues or cause a 
marked edema of those tissues and the 
abdominal muscles. Extraperitoneal ex- 
travasations cause early, marked reddish 
edema of the perivesicular tissues which 
later change into grayish or grayish red 
tissues that do not reflect light. Localized 
collections of watery abscesses may occur. 
Marked perivesicular hemorrhage may ob- 
scure the bladder musculature so that 
recognition of the bladder may be difficult. 
Crepitation is not uncommonly present. 
The infection may or may not be from the 
gas bacillus of Welch but such infections 
have occurred, especially in the perforating 
pelvic injuries. 

The most frequent site of rupture is on 
the summit of the posterior surface. It is 
usually irregular, may be oblique, longi- 
tudinal or transverse. The contraction of 
the bladder may change the apparent 
shape of the opening. The locations of the 
sites in Campbell’s report were dome 37, 
lateral wall 4, floor 3, vesical outlet 4 and 
posterior wall 1 . 


The perforating injuries from bone are 
usually on the lateral anterior wall near 
the vesical outlet and are small. Profuse 
hematomas are often present because of 
the vascularity of this area. Similar hemat- 
omas occur when the bladder neck has 
been torn with a pubic separation. 

Peritonitis, if present, is more marked 
in the pelvis and occurs with high fre- 
quency as reported in the Bellevue series, 
having occurred in 23 of 32 intraperitoneal 
ruptures, due to tardy recognition of the 
condition. 

When the rupture has been associated 
with previous infection or some previous 
pathology, the extension of the infection 
has been marked due to the explosive ac- 
tion of the fluid penetrating throughout 
the peritoneum. In 3 cases of rupture of 
diverticuli and in one associated with 
bladder tumor at the Squier Clinic, a fatal, 
rapid, diffuse peritonitis occurred in all. 

COMPLICATIONS AND SEQUELS 

The complications are mainly shock, 
hemorrhage and infection. 

Primary shock and hemorrhage may be 
rapidly fatal. This is the not infrequent 
rapid ending in severe pelvic crushing. In 
some cases in which the shock and hemor- 
rhage have not been severe, an early 
marked infection develops in the extra- 
vasated tissues, with a sepsis and death 
within several da} r s. 

In alcoholics a bronchial or aspiration 
pneumonia has not been infrequent, es- 
pecially if vomiting occurred during the 
administration of the anesthetic. 

The association of other injuries, as 
fractures, lacerations or injuries to other 
viscera add many complicating factors to 
the treatment. 

Acute osteomyelitis may develop in a 
fractured pelvis, especially when associated 
with a urinary sinus. In one case the entire 
pubic arch was absorbed before the patient 
died of exhaustion. 

Gas bacillus infection may prove rapidly 
fatal and the extension has progressed as 
high up as the thoracic area. 
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Peritonitis has been reported to have 
occurred in over 50 per cent of the cases. 

Postoperative evisceration has occurred 
in. alcoholics and psychopathic cases and 
in these cases reported hopeless. 

Slow healing of the suprapubic sinus is 
frequent, especially in extraperitoneal rup- 
tures. Some of these cases are due to scar 
contraction of the injured area, near the 
vesical neck and require surgical proce- 
dures for closure. Residual intrapelvic ab- 
scess is not infrequent and is often due to 
retained slough or insufficiently drained 
fascial plane areas. Vesical calculi have 
been reported to have occurred following 
bladder trauma. Renal infections have 
been not uncommon with the infection 
stage and deaths have been reported from 
subsequent renal deficiency. 

MORTALITY 

A historical review has shown a definite 
but gradual lowering of the mortality rate. 
In a series of cases reported by Besley up 
to 1907, there was a mortality of 78 per 
cent. From 1927 to 1929, in 13 cases ad- 
mitted to the same hospital there was a 
mortality of 61 per cent. Rouvillers and 
Ferron, in 1931 tabulated a mortality of 
49 per cent in a review from the literature 
of 278 cases. Before 1894, the mortality 
in intraperitoneal ruptures was 60.9 per 
cent, from 1894 to 1921 it was 23.9 per 
cent. Hagenbruck in 35 cases occurring 
from 1905 to 1925, reported a mortality of 
53 per cent. De Tarnowsky in 1930 had a 
mortality of 45 per cent in 50 cases. Camp- 
bell in a review of all services at Bellevue, 
found among 55 cases that the mortality 
was 68 per cent among the intraperitoneal 
ruptures and 40 per cent among the extra- 
peritoneal. White in 1933 estimated the 
mortality then as 40 per cent. In 20 cases 
of bladder rupture and perforation at the 
Squier Clinic since 1929, the mortality was 
30 per cent. 

Intraperitoneal ruptures have had the 
higher death rate. This has been largely due 
to the failure to diagnose the condition 
sufficiently early so that operation was 


not performed in the early period of 
contamination and before infection was 
established. The marked seriousness of 
disseminated contamination in the peri- 
toneal cavity and its prevention by early 
interference has been so dramatically es- 
tablished in the results established by early 
recognition and correction in perforating 
gastric or duodenal ulcer. In bladder rup- 
ture similar facts have been well shown by 
various writers. Negley, in 1927 showed 
that the mortality in operations performed 
in the first twelve hours was but 1 1 per 
cent, whereas in the second twelve hours 
it had risen to 22 per cent and by the second 
day to 43 per cent. Similar tabulations 
have been reported by Rouvillers and Fer- 
ron, and de Tarnowsky. The inescapable 
conclusion from these facts is that most of 
the bladder ruptures are seen by those who 
either are indifferent to the seriousness of 
the condition, which is a major catastrophe 
of the abdomen requiring immediate inter- 
ference, or else they are unaware of the 
symptoms and signs necessary for the 
diagnosis. 

Extraperitoneal ruptures are considered 
less dangerous, if uncomplicated. The com- 
paratively less serious extraperitoneal in- 
fection, its better localization and with 
better natural defensive barriers offer a less 
serious prognosis. Extraperitoneal ruptures 
in the presence of complications, espe- 
cially marked hemorrhage and severe crush- 
ing injuries to the pelvis, present cases of 
injury second to none in severity, and with 
the multiplicity of lesions the mortality 
rises rapidly. 

Most writers in stressing the importance 
of early diagnosis and operation believe 
the mortality could be reduced to 20 per 
cent. The low limit must necessarily be 
estimated by the degree of general injury 
in which bladder rupture often plays an 
important part. 

RUPTURE OF THE URETHRA 

The urethra may be ruptured b}' trau- 
matism from within or without. Lack of 
skill and gentleness in instrumentation is 
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the usual cause of injuries from within. 
Less rarely, self-inflicted injuries occur in 
psychopathic states. The first symptom 
is continuous bleeding from the urethra, 
independent of voiding. Control of the 
bleeding in the milder injuries is accom- 
plished best by pressure upon the corpora 
spongiosum or perineum, although if ac- 
companied by urinary difficulty an in- 
dwelling catheter may be necessary to 
prevent extravasation. If the bleeding is 
uncontrolled and extravasation is begin- 
ning, as shown by perineal tenderness and 
swelling, for it is the bulb which is more 
frequently injured, a perineal section and 
drainage may be necessary. Rarely, the 
urethra may be ruptured by injection of 
solutions. Such ruptures often cause severe 
phlegmons, which in healing cause marked 
stricture formation. Among the most 
severe, have been those cases in which 
liquid paraffin has been injected for lubrica- 
tion into the urethra, rupturing it and 
extravasating through the corpora. 

The usual causes of urethral rupture are 
blows or falls on the perineum. The ure- 
thra may be completely or partial!}'' severed 
by a crush against the pubic bone or may 
be lacerated by the sharp end of a fractured 
pelvis. The more frequent injury is the 
straddle; in falling astride a fence, or bar, 
or saddle horn, or rail, or some narrow ob- 
ject, the full force of the fall being borne 
directly on the perineum. A similar trau- 
matism is described by O’Conor from a 
blow to the perineum by a tilting manhole 
cover. 

The tear of the urethra may be trans- 
verse, oblique or longitudinal. It may in- 
volve any one of the following parts: 
pendulous, bulbous portion anterior to the 
triangular ligament and the membro- 
prostatic portion posterior to the triangu- 
lar ligament. Mainly it is extrapelvic or 
intrapelvic. The urethra may be completely 
torn from the bladder. This has occurred 
with complete, wide separation of the 
pubic arch. A similar injury occurred in a 
case admitted to the Squier Clinic in which 
a complete separation of the urethra from 


the bladder occurred during a forceps de- 
livery. Recovery followed suprapubic drain- 
age and later urethral anastomosis. 

Peacock and Hain collected 200 cases of 
urethral rupture and found that 8 per cent 
were due to straddle falls, 12 per cent to 
perineal blows and 4 per cent to crushes. 
They found 71 per cent of their cases of 
traumatic ruptured urethras were associ- 
ated with pelvic fractures. From their re- 
port they concluded that of all cases of 
fractured pelvis less than 10 per cent have 
ruptured urethras. Young quotes Baer in 
estimating that the urethra is wounded in 
not over 1 or 2 per cent of pelvic fractures. 

The first symptoms of rupture of the 
urethra are pain and urethral hemorrhage. 
This is followed by hematoma, if the rup- 
ture is in front of the triangular ligament, 
frequently with inability to void. The 
bleeding is from the meatus and separate 
from any act of voiding. If the injury is 
posterior to the triangular ligament, there 
may be little or no meatal bleeding, but a 
deep perineal hematoma may be present. 
Often with intrapelvic injuries the hemor- 
rhage may be all through the perivesical 
tissues and perineal ecchymosis may de- 
velop later. 

There is usually not the marked desire 
to void seen in bladder injuries. Attempts 
to void, however, are very painful due 
most likely to extravasation during the 
act. Marked increase in the tumefaction 
present may occur immediately following 
such attempts. The retention of urine is 
frequently so marked that the distended 
bladder may be visible or palpable above 
the pubis. 

When extravasation occurs, the course 
is dependent upon the site of the rupture. 
Extravasation superficial to the triangular 
ligament will be limited by the attachment 
of Colies’s fascia and will extend into the 
perineum, the scrotum, and upwards to 
the inguinal regions and abdomen. When 
the site of the injury is deeper inside the 
triangular ligament, the extravasation 
extends about the vesical neck, lateral to 
the bladder and into the prevesical spaces. 
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The diagnosis of urethral rupture may 
be obscured early, in partial ruptures, but 
as a rule the lesion becomes evident. In 
the beginning it may be confused with 
bladder rupture, but later, bladder dis- 
tention rules out rupture of that organ. 

Attempts at urethral catheterization 
have been widely used as a diagnostic pro- 
cedure. Such has been condemned by 
White, Hansen and others, as produc- 
ing further hemorrhage and introducing 
infection. 

The surgical indications are diversion of 
urine, prevent or drain infection or extra- 
vasation and repair the tear. Hansen rec- 
ommends observant treatment in the 
milder cases but for all others an immediate 
suprapubic cystotomy and later suture of 
the urethra without a residual catheter. 
Wheeler believes that all cases should have 
an immediate suprapubic drainage. He 
supplements this procedure with retrograde 
catheterization and then perineal exposure 
and repair. 

In our experience the suprapubic drain- 
age accompanied by continuous aspiration 
has been most adequate for the urinary 
diversion. In the presence of urinary ex- 
travasation, wide incision and drainage is 
necessary. The repair of the urethra is 
done at times with difficulty. Localization 
of the urethra is best by retrograde cath- 
eterization. The interlocking sounds as 
suggested by G. G. Davis facilitate this 
maneuver. Early union of the urethra is 
desired and if the condition of the patient 
permits should be done at the same sit- 
ting. There has been considerable contro- 
versy as to whether the urethral repair 
should be followed by a retention catheter. 
Some surgeons condemn it because of the 
constant association with infection. Ex- 
perience has shown the operative surgical 
repair is facilitated by the catheter but it 
should then be removed and the aspira- 
tion suprapubic suction drainage used to 
divert the urine until healing has taken 
place. Repair in a perineum may not be 
possible when extravasation and infection 
are marked. Such cases are best treated 


by wide incision, extirpation of as much 
necrotic tissue as seems expedient, and as 
soon as healing has commenced a repair 
of the severed urethra attempted. These 
cases are frequently followed by severe 
intractable urethral strictures necessitating 
long periods of urethral dilatation. Plastic 
repair may be necessary for urethral 
defects or for undilatable strictures. How- 
ever, these are more successful if under- 
taken after the inflammatory reaction has 
subsided. 

Impotence is not infrequent after ure- 
thral injuries and plays an important place 
in those cases under settlement for com- 
pensation disabilities. The impotence has 
been described by Peacock and Hain to 
be due to lesions of the sympathetic fibers 
with the urethra, injured at the site of 
rupture. 

The prognosis of urethral rupture is 
better than vesical rupture as far as life 
recovery is concerned. Hansen reports a 
mortality of 29 per cent in 135 cases, but if 
the hopelessly injured with other involved 
organs were excluded the mortality was 
14 per cent. The local recovery or perfect 
anatomical healing is poor. Less than 10 per 
cent recover without the necessity of dilata- 
tions. Most require long and persistent 
postoperative treatment. Satisfactory func- 
tional recovery depends on early diagno- 
sis and prompt and intelligent surgical 
intervention. 

SUMMARY 

Cases of bladder rupture are increasing 
with the increase of automobile accidents. 
The usual cause of ruptured bladder is ex- 
ternal traumatism to an overfilled bladder, 
not uncommonly seen in alcoholics. An in- 
creasing proportion is associated with 
fractured pelvis. Occasionally the rupture 
is secondary to medical manipulations. 
Intraperitoneal ruptures are more frequent 
than extraperitoneal ones. 

Symptoms are shock, abdominal pain 
and tenderness with marked desire but 
inability to void. 
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Diagnosis is best made by intravenous 
pyelography and evstograms showing the 
diffused dye outside the bladder. This pro- 
cedure lessens the danger of infection. 

Rupture of the bladder is a major ab- 
dominal catastrophe and requires immedi- 
ate surgical intervention. Closure of the 
tear with wide drainage and aspiration is 
recommended. 

Complications are shock, hemorrhage 
and infection. 

Mortality has been steadily declining, 
from 78 per cent up to 1907, to 30 per cent 
in the tabulation of the cases at the Squier 
Clinic. This percentage might be still lower 
if the bladder ruptures could be isolated 
from the high percentage of general injuries 
with which they are associated. 

The urethra may be ruptured either 
from within or without. Rupture from 
without is the more usual and is generally 
due to a fall on the perineum. It frequently 
occurs with fracture of the pelvis. 

Symptoms are those of pain, hemorrhage 
and urinary extravasation. 

Drainage of the extravasated area fol- 
lowed by repair of the urethral tear gives 
the best results. Use of an indwelling 
catheter increases the danger of infection. 


All cases require long after-treatment with 
sounds to dilate the subsequent stricture. 

Impotence frequently occurs following 
this injury. 

REFERENCES 

Bacon, L. I I. nnd Le Count, E. R. Arch , Suri 18: 769, 
1929. 

Bartels, M. Arch,]. Win. Cbir., 22: 519, 1878. 

Benny, N. H. Can. Med, Assn. Jour., 22: 475, 1930. 
Besley, F. A. Suri Ctwc. and Obst 44: 372, 1927* 
Campbell, M. F. Sur y. G\*ncc. and Obst,, 49; 540, 1929. 
Chosbie, A. ]!. Jour, Urol., 12: 431, 1924. 

Davis, G. G. 5urc. Gyncc . and Obst., 50: 105, 1930. 
de Taknowsky, G. J. a. AC A*. 95: 476, 1930. 

FlLUS, B. C. Jour . Urol., 29: 601, 1933. 

Haines, C. Jour. Urol., 29: 285, 1929. 

Hanson, J. Erccbn. d. Cbir 27: 470, *934. 

NegleY, J. C. Jour . UroL, 18: 207, 1927. 

Peacock, A. H. and Main, F. F. Jour. Urol., 15: 561, 
1926. 

Pridham, F. C. Brit. Med. Jour ., 2: 494, 1927. 
Rouvillois, H. Encyclopedic Franchise d’Urologic. 
Vol. 4, 1921, p. 89. 

Roxas, B. and Rustia, G. Jour. Pbil. I si. Med. Assn., 
4: 608, 1924. 

Stirling, M. C and Belt, N. J. A. M. A., 92: 2006, 
1929. 

Vaughn, R. T. and Rudmck, D. F. J. A. M. A., S3: 
9 > * 9 * 4 - 

Wheeler, W. I. Brit. Jour. Urol. , 1: 126, 1929. 
White, E. W. Jour. Urol., 29: 295, 1933. 

Wilhelm. Jour. UroL, 22: $$$, 1929. 

Young, H. H. Practice of Urology*, Phila., W. B. 
Saunders & Co., 1926. 



SUBACUTE PERFORATIONS OF PEPTIC ULCERS* 

Arthur M. Dickinson, m.d., f.a.c.s. 

Attending Surgeon, Memorial and Child’s Hospitals 


ALBANY, 

T HE author’s interest in this problem 
was aroused by a review of his diag- 
nostic errors for the past two years 
and finding 4 cases in which he failed to 
recognize the existance of a subacute per- 
foration of a peptic ulcer in the early 
stages. These patients all recovered and 
the diagnosis was subsequently made 
either by radiography or operation. 

Most of us have been taught the clinical 
picture of the classical acute perforation 
of peptic ulcers; we also are familiar with 
the hyperacute or fulminating type of per- 
foration. On the other hand, many of us 
have not realized that subacute or minor 
perforations do occur with considerable 
frequency and are accompanied b}^ definite 
findings. Singer and Vaughan 1 were the 
first in this country to call attention to 
these subacute perforations and in 1930 
gave them the name of “formes frustes.” 
Since then reports of such cases have ap- 
peared by Eiskamp and Blaisdell, 2 Habein 3 
and several others. In 1932, Singer and 
Vaughan' 1 reported a further study of this 
problem. 

Peptic ulcer is a fairly common condi- 
tion; postmortem records show that ulcers 
of the stomach or duodenum are found in 
4.5 per cent of individuals coming to 
autopsy. The} 7 are more common in males 
than females, the ratio being about 4:1. 
Statistics vary as to the occurrence in the 
various age groups but the ages thirty to 
fifty years furnish about 50 per cent of the 
ulcer cases. 

Perforation is to be expected in about 
10 per cent of the cases of peptic ulcer. 
Eliason and Ebeling 5 made a careful study 
of 729 cases of peptic ulcer. They found 
that approximately 75 per cent of the 
ulcers were located in the duodenum and 


N. Y. 

25 per cent in the stomach. In this series, 
1 1 per cent of the duodenal ulcers and 7.6 
per cent of the gastric ulcers perforated. 
This would give an average of about 10 per 
cent perforations for the entire group. 

Commonly perforation of a peptic ulcer 
takes place into the general peritoneal 
cavity although it may occur into a walled 
off area or into the lesser omental bursa or 
into neighboring organs. Shelley, 6 in a 
study of 82 cases of perforation at St. 
Luke’s Hospital in New York, found that 
perforation into the free peritoneal cavity 
occured in about 62 per cent of the cases; 
in 30 per cent the perforation was sealed or 
walled off and in about 8 per cent the per- 
foration was retroperitoneal or into the 
pancreas. 

Some perforations occur in the absence 
of any history suggesting previous ulcer 
symptoms. The great majority of the per- 
forated cases, however, do give a long 
standing history of indigestion. Gilmour 
and Saint 7 in a study of 64 cases of acute 
perforation, state that in 88 per cent there 
was a history of indigestion for years. In 
the series presented by Shelley 6 there was 
a history of indigestion of more than two 
months duration in 91 per cent of the cases. 
Eliason and Ebeling, 5 in their extensive 
survey, found an absence of such a history 
in 18 per cent of the reported cases. Per- 
sonal experience would seem to indicate 
however, that perseverence in searching 
for apparently minor details would be re- 
warded by a suggestive ulcer history in 
close to 100 per cent of cases. So frequently, 
the patient with a perforated ulcer is quite 
ill and the condition so obvious that we or 
our assistants do not feel justified in 
spending sufficient time to elicit these 
details. 
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The acute perforation of a peptic ulcer 
is characterised by a fairly definite clinical 
picture. In the great majority of instances, 
the patient will give a history that his ul- 
cer has been more active than usual in the 
past few days; he will tell you that there 
has been more pain and perhaps some vom- 
iting. With the onset of acute perforation, 
there is commonly severe agonizing pain, 
located in the epigastric region. The pain 
is generally of the stead}' boring or burning 
type; the patient holds himself in a fixed 
position, lest any movement increase the 
severity of the pain. Occasional!}' we do 
see the exceptions to this however and the 
patient turns and twists with a colicky type 
of pain. About one-half of the patients with 
an acute perforation vomit with the onset 
and continue to retch and gag long after 
the stomach is emptied. The shock of the 
perforation is often so severe that the pa- 
tient becomes cold and clammy and beads 
of perspiration stand out on the forehead. 
As one approaches such a patient, his pal- 
lor is noted, there may be some cyanosis of 
the lips and he really looks sick. In the 
early stages, there is tenderness in the sub- 
costal angle. 

Livingston in his monumental work “A 
Clinical Study of the Abdominal Cavity 
and Peritoneum,” has clearly pointed out 
the reason why pain from a perforated ul- 
cer is always referred to a definite location. 
Usually, there is spasm of the abdominal 
muscles amounting to almost board-like 
rigidity. This will be more marked about 
the level of the umbilicus in the early 
stages, before widespread peritoneal in- 
volvement occurs. There are other signs 
of acute perforation but these only are 
cited for comparison with the signs found 
in the subacute perforation. As involve- 
ment of the peritoneal cavity increases, 
the symptoms and physical signs rapidly 
become those of a general peritonitis and 
usually death ensues unless surgical in- 
tervention is successfully accomplished. 

In the hyperacute or fulminating type of 
case, the symptoms are similar to those of 
the acute perforation but more severe and 


widespread; general peritoneal involve- 
ment is rapid and collapse occurs promptly. 
The duration of the process is measured 
in hours rather than by days as in the 
acute type. 

Subacute or minor perforation is a much 
milder affair than the acute. Usually the 
actual perforation is preceded by a period 
of increased ulcer activity; often the per- 
foration itself is considered to be merely 
a manifestation of the increase of activity. 
There may be pain and tenderness in the 
epigastrium; there is absence of the severe 
pain and shock seen with acute perfora- 
tion. There may be vomiting but this is 
usually of short duration and often by the 
time the physician sees the patient, he 
finds the latter taking fluids by mouth with 
no apparent discomfort. Within a few hours 
after the onset, the patient appears quite 
comfortable and exactly what has occurred 
may be a matter of speculation. A great 
percentage of these minor perforations go 
on to spontaneous recovery and the pa- 
tient is apparently completely well in three 
to four days. That there has been a suba- 
cute perforation may be proved by the 
finding of free gas in the peritoneal cavity 
by fluoroscopic examination in the early 
stages; later the diagnosis may be estab- 
lished by operation or radiography. The 
mildness of the symptoms following minor 
perforations may be explained upon the 
basis of a small amount of gastric contents 
at the time, a limited amount of leakage 
and the ability of the peritoneal surfaces 
to cope with such foreign material. It is 
true that many of the minor perforations 
are promptly plugged by mucus or sealed 
by omentum; this does not occur in all 
instances however; occasionally subse- 
quent radiography or operation demon- 
strates that the perforation is still patent. 
The size and position of the ulcer appar- 
ently have little to do with the severity 
of the symptoms resulting from perfora- 
tion. Waltman Walters, in discussing 
Habein’s 3 case, says, “The size, position 
and extent of the inflammation is often out 
of all proportion to the duration and de- 
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gree of the symptoms.” Shelly 6 in com- 
menting on this question states, “The size 
of the perforation and the amount of in- 
duration apparently bore no relation to the 
history and physical findings.” 

Subacute perforations of peptic ulcers 
are very commonly mistaken for other 
conditions. Singer and Vaughan 1 state 
that about 2 of 3 of these cases are er- 
roneously diagnosed when first admitted 
to hospital. The symptoms are quite fre- 
quently thought to be due to gastritis, 
pleurisy, central pneumonia, coronary heart 
disease, gall-bladder disease, etc. 

From the literature on peptic ulcer one 
gathers the impression that subacute per- 
forations are relatively infrequent. The 
fact is, that they are frequent enough but 
we fail to recognize them. In their study 
of this problem, Singer and Vaughan 1 
found that 14 cases of subacute perfora- 
tion in comparison to 12 cases of acute 
perforation, were admitted during a three 
months period at Cook County Hospital. 
This would seem to indicate that the fre- 
quency of these two types of perforation 
is about equal. 

Treatment of the acute perforation of a 
peptic ulcer is based upon immediate op- 
eration at which time the ulcer is excised 
or destroyed by cautery, the ulcer bearing 
area inverted and the suture line covered 
with a tab of omentum; in some hands, a 
gastroenterostomy is also done at the same 
time. Most surgeons feel that acute per- 
forations are surgical emergencies and that 
unless operated upon promptly, patients 
soon become moribund. Without opera- 
tion at least 85 per cent of these patients 
will die. 

What then is to be the method of treat- 
ment of the subacute perforation? To be 
logical, the same method is indicated. On 
the other hand, it is an established fact 
that a very considerable percentage of the 
patients with subacute perforations do re- 
cover without the benefit of surgery. 
Singer and Vaughan 4 reported a series of 
40 such cases which occurred in a period 
of eighteen months at the Cook County 


Hospital. However, there arc some in- 
stances in which surgery is postivelv in- 
dicated if the patient is to recover. Where 
the perforation closes spontaneously and 
there is mild peritoneal reaction, probably 
the patient will recover without surgery. 
The crux of the dilemma is to decide if the 
perforation is closed or not. This may be 
almost impossible. A safe rule is to operate 
upon all cases within the first twenty-four 
hours, where a diagnosis of perforation is 
established. If more than twenty-four 
hours has elapsed since perforation oc- 
curred and the process is apparently 
quiescent, operation should be deferred for 
it will only stir up infection and lead pos- 
sibly to a fatal peritonitis. If, on the other 
hand, there is evidence of spreading peri- 
toneal irritation, operation is indicated 
even though more than twenty-four hours 
has elapsed since perforation. 

CASE REPORTS 

Case i. H. J., male aged forty-seven years, 
entered the hospital complaining of nausea and 
vomiting of forty-eight hours duration. One 
hour before admission he had been seized with 
a severe pain in the epigastrium which doubled 
him up and had continued since. 

There was a history of bilious attacks, con- 
sisting of nausea and vomiting, occurring fre- 
quently for several years; no pain had been 
associated with these attacks. 

Examination showed a thin individual who 
was apparently not in great pain. The temper- 
ature was 98.4, pulse rate 52, respirations 18. 
The chest was negative. The abdomen was 
scaphoid in shape; there was moderate rigidity 
throughout with tenderness in the epigastrium. 
At this time the white blood count was 12,240 
with 38 per cent segmented forms, 43 per cent 
stab cells, 4 per cent juvenile forms and 15 per 
cent small lymphocytes. A waiting policy was 
adopted. 

Eight hours later, the temperature was 100.2, 
pulse rate 80 and respirations 20. The patient 
was complaining of pain in the right shoulder 
blade but appeared comfortable; he volunteered 
the information that he felt much better. There 
had been no further vomiting. There appeared 
to be some retraction of the abdominal muscles 
although they moved quite freely with respira- 
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tion. Some spasm and rigidity of both sides of 
the abdomen was noted above the level of the 
umbilicus and there was slight tenderness in 
the right upper quadrant. Auscultation of the 
abdomen revealed no peristaltic sounds. At 
the end of another eight hour period, the 
temperature had increased to ioi. f., the pulse 
rate was 82 and the respirations 20. The 
patient stated he felt much better although 
examination of the abdomen showed little 
change. 

At the end of the twenty-four hour period, 
the temperature and pulse were as before but 
there was a very marked subsidence of the 
abdominal signs. At the end of forty-eight 
hours the patient showed further improvement 
and was taking fluids freely by mouth without 
apparent distress. At the end of seventy-two 
hours, the patient stated that he was “all 
right.” His temperature was 98.6 f., pulse 
rate 70 and respirations 18. Nothing abnormal 
was noted upon examination, except slight 
tenderness in the epigastrium Treatment from 
that time on consisted of the usual ulcer 
regime. Fourteen days after admission, a 
gastrointestinal study showed definite ulcer- 
ation of the duodenum with considerable 
pyloric spasm and retention of the meal. 

Case ii. J. M., male, aged forty-four years, 
entered the hospital complaining of severe 
upper abdominal pain of four hours duration, 
accompanied by retching. He stated that he 
had suffered with indigestion for more than 
one year, often had severe attacks and occasion- 
ally vomited blood in an attack. To him the 
present episode seemed just like several pre- 
vious attacks. The temperature was 99.6 f., 
pulse rate no, respirations 20, blood pressure 
118/78. There was marked spasm of the upper 
abdominal muscles and generalized abdominal 
tenderness. The white blood count was 10,020; 
the differential count showed 59 per cent 
neutrophiles, 1 per cent myelocytes, 37 per 
cent small lymphocytes, 1 per cent endothelial 
cells and 2 per cent eosinophiles. Under liberal 
doses of morphine and hot packs to the 
abdomen, the acute episode rapidly subsided 
and within twenty-four hours following admis- 
sion the patient was taking fluids freely by 
mouth with no apparent discomfort and 
presented no physical signs except slight epi- 
gastric tenderness. Three days later, a diagnosis 
of localized abscess was made but in view of the 
clinical improvement, drainage was not done 


at that time. Two weeks after discover of the 
abscess operation was done, the abscess 
drained and an open perforation of the anterior 
wall of the stomach was closed with suture. 
Operative recovery was uneventful but sub- 
sequent investigation of the patient revealed 
that he was still having “stomach trouble.” 

Case hi. J. K., male, aged sixty-three 
years, was seen with his physician because of 
severe abdominal pain of two hours duration; 
there had been no vomiting. The past history 
disclosed no complaint of indigestion but there 
had been mild attacks of dyspnea. The temper- 
ature was 97.8 F., pulse rate 60 and respirations 
30. The heart was slightly enlarged to the right 
and the apical impulse diffuse; no rub was 
heard; there was an occasional premature 
contraction. The abdomen moved freely with 
respirations; it was not distended or retracted; 
there was some tenderness in the epigastrium 
accompanied by muscle spasm. The white 
blood count was 8220 with 73 per cent seg- 
mented forms, 18 per cent stab cells, 1 per cent 
juvenile cells, 1 per cent endothelial cells and 
6 per cent small lymphocytes. The condition 
was considered to be a coronar}" one and 
medical treatment advised. On the day follow- 
ing, the patient was much improved; the tem- 
perature reached 100. f., with a pulse rate of 90 
and respirations of 20; he was taking fluids by 
mouth freely. The abdomen was apparently 
negative. One week later, a gastrointestinal 
study showed definite evidence of an active 
duodenal ulcer. Subsequent cardiac exami- 
nation including electrocardiography was essen- 
tially negative. 

Case iv. F. C., male, aged forty-five years, 
entered the hospital complaining of severe 
abdominal pain and vomiting of two hours 
duration. He had suffered with indigestion for 
3 r ears and there had been frequent attacks of 
vomiting. The temperature upon admission 
was 98.4 f., pulse rate no and respirations 20. 
The pain was apparently of the colicky type 
and between seizures the patient moved about 
freely in bed. The entire abdomen was spastic 
with marked tenderness in the upper left 
quadrant. The white blood count was 13,900 of 
which 54 per cent were segmented forms, 2 per 
cent stab cells, 3 per cent juvenile forms, 1 per 
cent myelocytes, 1 per cent eosinophiles and 
5 per cent small lymphocytes. The patient was 
given morphine freely, nothing by mouth and 
fluid was supplied by the intravenous route. 
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At the end of twenty-four hours, the patient 
stated that he had no pain; however there was 
some rigidity in the upper left quadrant of the 
abdomen, and the temperature climbed to 
101 F. After three days in the hospital all 
evidence of the acute process subsided, the 
examination was negative and the temper- 
ature normal. One week later a gastrointes- 
tinal study was done which showed an irregular 
pylorus and a fair sized extragastric area which 
contained gas and filled with barium. Surgery 
was advised but refused and later the patient 
was discharged with no subjective signs. 

CONCLUSIONS 

1. Subacute perforations of peptic ulcers 
are not rare. 

2. The subject of subacute perforations 
is discussed and the literature reviewed. 


3. Four personal cases of subacute per- 
foration are cited. 
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A PROCEDURE for gastrostomy 
should be technically simple and 
provide a permanent means of feed- 


Perhaps the most unsatisfactory feature 
of gastrostomy is leakage of the acid stom- 
ach contents. 



Fig. I. Incision of serosa and muscularis. 

ing the patient directly through the stom- 
ach, because many of these patients con- 
stitute the poorest risks. 

Permanent good physiological function 
is essential because a gastrostomy that 
functions well for a short time only may 
become such a curse as to render the pa- 
tient utterly despondent and disgusted. 


Fig. 2 . Scissors creating a tunnel between 
muscularis and mucosa and making small 
hole in mucosa. 

It might seem useless to present a new 
procedure for gastro$tomj r when there are 
so many excellent ones in use, but I pre- 
sent the inframural technique, hoping that 
it might be of real service. 

The fundamental idea of the inframural 
gastrostomy is the burrowing of a long 


668 



narrow, perpendicular passageway for the tween the.se two stomach layers is created 
catheter between the muscularis and the by pushing the closed scissors downward 
mucosa of the stomach. This long channel, toward the greater curvature until their 



Fm;. 3. Relationship of the laparatomv incision, u ami tin* stab wound inciMon, r, 

for the of the catheter. 


the outer opening of which is close to the 
upper (small curvature) and the inner to 
the lower border (greater curvature) of the 
stomach prevents any spilling of stomach 
contents. 

Tlie procedure is extremely simple. Un- 
der local anesthesia the linen alba is incised 
for about two inches midway between the 
umbilicus and the xyphoid. The stomach 
is exposed and raised. As near the border 
o! the small curvature as practical, the 
serosa and muscularis are incised exposing 
about one-eight of an inch of mucosa 
Tig. sb A blunt pair of scissors is then 
to reed between the exposed mucosa and 
the muscularis and a narrow tunnel be- 


points reach the spot in which the surgeon 
intends to make the inner opening (Fig. 2). 
A small hole is then made in the mucosa by 
pressing the points of the scissors on it 
and opening and closing them slightly, 
while they press on the mucosa itself. The 
scissors are withdrawn and a catheter of 
appropriate size is introduced in the tunnel 
thus created, until it is felt emerging within 
the stomach. 

A stab incision the size of the catheter 
is made through the abdominal wall at 
about 2 cm. to the left of the laparatomv 
incision e ' Fig. 3), through which the cathe- 
ter is carried out of the peritoneal 
cavity. 
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Two sutures of No. 2 chromic catgut are peritoneal coat of the stomach around the 
then placed on the stomach at the site of stomach incision is thus made adherent to 
the upper incision (Fig. 4). These two the parietal peritoneum while the passage- 



Fig. 4. Catheter passed into stomach through the tunnel between the 
muscularis and the mucosa. Stitches securing a small portion of 
the stomach to the parietal peritoneum and catheter are shown in 
position. 


sutures are intended to secure the catheter 
in the stomach and cause adhesions be- 
tween the parietal peritoneum and the 
stomach serosa at the points where the 
catheter emerges through the wall of 
the stomach and is carried out through 
the abdominal wall (Fig. 4). The upper 
suture is placed about 0.5 cm. above the 
stomach incision and the lower suture 
about 0.5 cm. below the same incision. 

Both sutures go through the whole thick- 
ness of the stomach, the needle entering 
and emerging a few millimeters beyond 
the incised stomach serosa. Both ends of 
each suture are separately brought out 
through the abdominal wall and tied. The 


way for the catheter is excluded from the 
abdominal cavity with verj r little area of 
the stomach itself disturbed. Although the 
catheter is secured in position by the lower 
suture (Figs. 3 and 4) it is advisable to 
add a stitch between the catheter and the 
skin. The middle incision is then closed in 
the usual manner. 

The patient may be fed immediately. 

A small separate stab wound for the 
passage of the catheter is advised because 
the laparotomy incision is thereby al- 
lowed to heal undisturbed by primary 
union. 

The advantages of the inframural gas- 
trostomy are: 
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Simplicity and rapidity of performance 
under local anesthesia; no shock; possibility^ 
of feeding the patient immediately; mini- 
mal deformity of the stomach; minimum 
of adhesions; formation of a leakage proof 
stoma. 

CONCLUSIONS 

A method of producing a long nar- 
row passageway for the feeding catheter 


through the stomach wall is described. 
This passageway besides being long has 
two openings which are situated per- 
pendicularly at the two extremes of the 
stomach itself. This arrangement prevents 
leakage of the stomach contents because 
fluids cannot travel against gravity and 
the physiological function of the stomach 
is left practically undisturbed. 


It may be emphasized that neurosurgical experience has thoroughly 
justified the anatomical concept of the pathways taken by the stimuli 
which result in cardiac pain . . . Attacks of angina pectoris have invari- 
ably stopped after thoracic ganglionectomy or section of the upper thoracic 
posterior spinal roots, but experience has demonstrated that these opera- 
tions are dangerous and usually unnecessary. Alcohol injection is safe and, 
in the hands of an expert, highly successful. It cannot be expected, however, 
that the occasional operator can inject the upper thoracic ganglia and their 
rami with uniform success. 

Diseases of the Coronary Arteries and Cardiac Pain Edited by 

Robert L. Levy, m.d. 
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T HE use of pituitary preparations for 
the prevention, control, or relief of 
postoperative abdominal distention 
was first mentioned nearly thirty years ago. 
Since that time a good many reports on 
the use of pituitary extracts have appeared 
in the literature, a large number of them 
lauding the satisfactory results which have 
been obtained. 

It is the twofold purpose of this paper 
first, to analyze the available experimental 
and clinical data, and second, to report the 
results in a series of patients treated with 
ta potent pituitary preparation. 

In 1909 Dale 1 first reported that the 
action of posterior pituitary lobe extracts 
was one of direct stimulation of the in- 
voluntary musculature throughout the 
body without relation to innervation. In 
the same year Blair Bell 2 observed the 
action of an intramuscularly injected 
pituitary extract on the intestinal tract 
of pithed rabbits and noted violent peri- 
stalsis followed by the expulsion of feces. 
Accordingly he used it in several cases of 
postoperative abdominal distention. His 
report is the first describing its use clinically 
for the relief of this condition and he stated 
that the results were generally good in 
that the extract induced the expulsion of 
flatus and feces. 

Since that time there has been a great 
deal of experimental and clinical investiga- 
tion in an effort to determine, (1) the true 
action of various pituitary extracts on the 
intestinal musculature, and (2) their value 
clinically. Unfortunately for the clinician, 
the laboratory has supplied him with a 
mass of contradictory evidence. This is 


shown by a review of the literature on this 
subject. 

The experimental data can be roughly 
divided into two main groups, the one 
attempting to show that the injection of 
pituitary extract produces either an in- 
crease in tone or increased peristalsis, the 
other indicating that relaxation is the 
usual effect produced. 

To the first group belong the experi- 
ments of Franchini 3 who noted severe 
intestinal contractions with diarrhea in 
dogs following the injection of extracts 
of the whole pituitary gland, prepared 
in his own laboratory. He occasionally 
found an intense enteritis with submucosal 
hemorrhages after the injections, usually 
after large doses had been used, or when 
the extract had been administered in- 
travenously. Young, 4 using isolated strips 
of ileum from cats substantiated the con- 
tractile properties of the extract, although 
he remarked on the variability in the 
degree of this action. Dixon 5 reported a 
uniform increase in the tone of isolated 
loops of cat intestine, including portions 
of both small and large bowel, after the 
injection of whole gland extract. Using 
strips from the inuscularis of the stomach 
of cats, dogs and rabbits, McSwiney and 
Brown 6 likewise observed a constant in- 
crease in tone when posterior lobe extract 
was added to the bath in which the strips 
were immersed. BoenheimV experiments 
with posterior lobe extract resulted in 
strong peristaltic contractions in both the 
small and large bowel. Gorke and Deloch 8 
were the first to study these reactions 
roentgenologically. After giving their sub- 
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jects a barium meal, i c.c. of posterior 
lobe extract was injected subcutaneously 
and the gastrointestinal tract observed 
with the fluoroscope. The stomach showed 
violent contractions, but emptied slowly 
due to pylorospasm. In the remainder of 
the intestinal tract they observed an in- 
crease in tone and stronger peristalsis. 

In the middle ground of the controversy 
of stimulation versus relaxation stands 
the work of MacDonald 9 whose experi- 
mental results led him to state that al- 
though the general effect, of posterior 
pituitary extract, was one of stimulation 
if large enough doses were given, the degree 
of activity produced was by no means 
uniform. Shamoff 10 was led to somewhat 
the same conclusions by his experiments in 
which he employed several standard com- 
mercial preparations of all three parts of 
the pituitary gland. He was the first to 
report that the extracts of the anterior 
lobe and pars intermedia were totally 
inactive on the smooth muscle of the 
intestine while that of the posterior lobe 
produced a wide range of effects on isolated 
intestinal strips, varying from marked 
stimulation to definite relaxation. These 
same preparations, however, showed a uni- 
formity of diuretic and hemodynamic 
action. 

The chief protagonists of the relaxation 
concept are Voegtlin and Dyer 11 who noted 
nothing but relaxation in strips of rat 
jejunum immersed in solutions of posterior 
lobe extract of varying concentrations. 
Similar results were reported by Hoskins 12 
who suggested that the reason for his 
failure to obtain the stimulation found by 
others may have been some substance used 
in the preparation of his extracts. It re- 
mained for Roth 13 to prove this point by 
showing that extracts prepared with chlor- 
butanal or chloretone produced intestinal 
relaxation while his own preparations, free 
from these substances, caused an increase 
in tone. Evidence has also been brought 
forward to show that the diet 14 and the 
emotional state 15 of animals from whom 
the gland is removed for extraction has a 


definite influence on the type of reaction 
which the extract produces. 

Geiling 16 in his review published in 
1 926 summed up the then existing thought 
on the action of posterior lobe extract by 
stating that though some recent work 
showed a tendency toward relaxation the 
main evidence was in favor of stimulation 
of the gastrointestinal musculature. He 
considered the method of preparation as an 
important factor in determining the type 
of effect which the extract will produce, and 
besides the factors already mentioned sug- 
gested that excessive acidity might result 
in a “relaxing” instead of a “stimulating” 
extract. Kauffman, 17 however, shortly 
thereafter, demonstrated that alkaliniza- 
tion produced no change in the stimulating 
action of his preparations, but was able 
to show, that by varying the pH during 
his extractions, the fraction which caused 
intestinal contraction was different from 
that which raised the blood pressure and 
stimulated the uterus. It was not long 
after this that Kamm 18 and his co-workers 
isolated two active principles from the 
posterior lobe of the pituitary gland, a 
pressor and an oxytocic fraction. They 
made no attempt to determine the various 
actions of these principles on the intestinal 
musculature. Elmer, Ptaszek and Scheps 19 
demonstrated that the two fractions had 
separate actions on the intestinal muscula- 
ture which were antagonistic, the pressor 
fraction stimulating, the oxytocic relaxing. 
Their work further showed that when in- 
jected together, the effect of one was 
neutralized by the effect of the other. 
This was further illustrated by the fact 
that the vasopressor fraction produced 
much greater stimulation than pituitrin, 
which, of course, contains some of both 
principles. 20 These findings have recently 
been confirmed by Melville. 21 This, there- 
fore, serves in part to explain the variability 
in the activity of the older extracts of the 
posterior lobe, which contained varying 
amounts of both fractions — pressor and 
oxytocic. 
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Most of the related experimental work 
done since that time tends to confirm the 
earlier concept, namely, that the pressor 
fraction of posterior lobe extract has a 
very definite stimulating action on the 
normal intestinal musculature. Ample evi- 
dence of this is found in the work of 
Carlson, 22 Robson,'- 3 Gruber and Robin- 
son, 25 Krishnan 23 and Elmer, Ptaszek, 
and Scheps. 215 

The only results which do not fall in 
line with this concept were some obtained 
in abnormal states of the intestinal tract. 
Macintosh and Owings 27 showed that the 
vasopressor fraction caused a fall in tonus 
and a decrease in peristalic activity in the 
small intestine of dogs where complete 
mechanical obstruction had been obtained 
by transection of the lower ileum. They 
made their determinations by measuring 
pressure changes in a balloon placed within 
the bowel just above the site of obstruc- 
tion. Using the same balloon technique in 
isolated closed loops of both small and 
large bowel, Quigley and Barnes 2S also 
noted a constant decrease in tone and 
motility after use of the pressor fraction. 
These results are understandable and the 
distinction between the effect of the pressor 
fraction on normal and abnormal bowel is 
a valid one. Melville and Stehle 29 isolated 
special pressor and oxytocic fractions for 
their own use and compared their action 
on isolated loops and on the normal gastro- 
intestinal tract observed by fluoroscopic 
examination after the ingestion of barium. 
With the pressor substance the}' observed 
uniformly an increase in intestinal motility 
with contraction often followed by defeca- 
tion. The isolated loops, however, showed 
no clear cut effect. In all instances the 
action of the pressor substance was identi- 
cal with that of commercially prepared 
pitressin; their oxytocic fraction and com- 
mercial pitocin gave constant evidence of 
relaxation. 

The preponderance of evidence, there- 
fore, points to the fact that the pressor 
fraction of the posterior lobe of the pitui- 
tary gland exerts a stimulating effect 


on gastric and intestinal musculature 
under normal conditions. That this effect 
is variable in the intensity of its action is 
not more difficult to understand than the 
variability of other hormone actions. No 
definite statement can be made as to the 
degree of activity of the pressor fraction 
on the different parts of the gastrointestinal 
tract. 

While the investigative work was being 
carried on in the laboratory, clinicians 
were experimenting with the action of 
pituitary preparations on abdominal dis- 
tention in the patient. The first report of 
its use, following Blair Bell’s 2 original 
article, was in a symposium on the treat- 
ment of generalized peritonitis. Renton 30 
reported that he had obtained satisfactory 
results with intramuscular injections of 
pituitary extract both before and after 
drainage operations. The extract not only 
increased peristalsis but also brought his 
patients out of shock. The several other 
articles and the subsequent discussions 
failed to disclose any further information 
on the subject, showing that the use of 
this substance was still in the experimental 
stage. The following year (1911) Bidwell 31 
discussed his results after the routine 
postoperative use of pituitary extract in 
21 unselected cases on whom laparotomy 
was performed, all involving excessive 
trauma, or infection. One cubic centimeter 
of the extract was injected every six hours 
for twenty-four to thirty-six hours. In all 
but one patient there resulted the early 
passage of flatus, absence of distention or 
of marked abdominal discomfort. These pa- 
tients all had remarkabfy slow pulse rates 
and no untoward reactions of an}’ kind 
were observed. It is interesting to note 
that one woman four and a half months 
pregnant was carried through such a 
regime without mishap. 

One other article 32 appeared at this time 
advocating the use of pituitrin in perito- 
nitis but emphasis was placed on its hemo- 
dynamic action. 

During the next three years a series of 
papers were published from different coun- 
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tries reporting favorably the use of various 
pituitary preparations in postoperative ab- 
dominal distention with, and without, in- 
fection of the peritoneum. 33-3S In all, 59 
cases were reported and emphasis was 
placed on the consistent ability of pituitary 
preparations to produce peristalsis and 
the expulsion of flatus and feces, where 
all other measures failed. In the majority 
of patients the preparation was given hy- 
podermically and no unpleasant effects 
were recorded. One review, 34 however, men- 
tions the dangers of administering it in- 
travenously and describes the intense 
pallor, rapid irregular pulse, shallow res- 
piration, semistupor and intense frontal 
headache which occasionally follow this 
method of administration. 

There follows a period of about ten years 
during which mention was rarely made of 
the use of any pituitary extract in ab- 
dominal surgery. 

In 1924, Blake 39 reported favorably on 
the use of pituitrin in peritonitis and his 
article was followed shortly by Mayer’s 40 
description of the intravenous use of a simi- 
lar preparation in 52 cases of peritonitis 
complicated by severe ileus. Four to six 
cubic centimeters were given in 500 to 
1000 c.c. of physiological saline solution. 
Twenty per cent of all the cases survived, 
this number comprising about 30 per cent 
of the cases in which the ileus was relieved 
by the drug. All patients who were not 
relieved by the extract succumbed. A 
comparable percentage of recoveries from 
peritonitis (22 per cent) in a series of 81 
cases treated in a similar manner was re- 
ported by Vogt. 41 

Potter and Mueller 42 then published re- 
sults on the prophylactic treatment of 
postoperative abdominal distention with 
pituitary preparations. One hundred pa- 
tients received 1 c.c. of surgical pituitrin 
every four hours for six doses. Distention 
rarely developed and then only in those 
patients who were distended preoperatively 
or after the pituitrin had been discontinued. 
In 1928, after Kamm et al. had isolated the 
pressor fraction another series of 100 pa- 


tients were treated with 8 to 12 post- 
operative injections of 1 c.c. of the pressor 
fraction at four hour intervals. Of this 
group only 2 developed any distention 
and no untoward effects were observed. 

In view of their results and three other 
subsequent favorable reports on the use of 
pitressin 26 - 43 - 53 from German and British 
clinics it is strange that a review of the 
American literature on the treatment of 
distention with or without peritonitis dur- 
ing the past five years reveals an almost 
unanimous feeling of condemnation of the 
use of pitressin or similar substances. 44-51 
The chief reasons given against its use are 
(1) that its temporary stimulating effect 
is followed shortly by more complete re- 
laxation, (2) that it onfy affects the large 
bowel, which is rarely involved in postop- 
erative ileus, and (3) that it produces 
stimulation of the bowel, when rest is 
indicated. Another author on the subject 
feels that “the momentary (beneficial) 
effect is a negligible violation of the prin- 
ciple of rest” in peritonitis. 43 There is, of 
course, ample experimental evidence to 
show that the small bowel is as actively 
affected by the pressor fraction as is the 
colon. 

More recently Rundle 54 has reported on 
the intravenous use of pitressin. He used 
0.5 to 1 c.c. injected very slowly; 6 cases 
were so treated, 4 clean and 2 with perito- 
nitis. None showed any untoward reaction 
and the results in all were prompt and 
dramatic with the passage of feces and 
flatus, in some cases even before the injec- 
tion was completed. 

In summing up the status of the clinical 
use of pituitary preparations several rather 
interesting points are prominent. In the 
first place after a period of nearly thirt}' 
years during which they have been used 
in many clinics the world over, there is no 
unanimity of opinion as to their value. 
Furthermore, no explanation has been 
offered for the marked variations in their 
effectiveness. This, of course, includes the 
period prior and subsequent to the isola- 
tion of the vasopressor fraction of the 
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posterior lobe. Before its isolation extracts 
from the whole lobe were used and there 
is adequate explanation for the lack of 
uniformity of effect of these preparations, 
in the proved antagonistic action of the 
two fractions. Since that time, how- 
ever, onfy the pressor fraction has been 
employed. 

The second outstanding fact is that, 
while British and German authors con- 
tinue to report satisfactory results, Ameri- 
can surgeons have not only ceased to use 
the substance except in occasional cases, 
but also have unanimously condemned its 
use in patients where the distention is as- 
sociated with peritoneal infection. The 
reason for this state of affairs is not obvious 
unless possibly it implies that there is some 
essential difference between the commercial 
preparations here and abroad. 

A final interesting fact is that, although 
almost everyone who has written on this 
subject has mentioned the possible danger- 
ous reactions which maj^ occur after the 
injection of pitressin, no one has reported 
a single case which was seriously or criti- 
cally affected by such a reaction, even after 
intravenous administration, 54 and not one 
death has ever occurred. Since the inci- 
dence of these reactions is so low and their 
effect, as a rule, so mild and transient, it 
does not seem probable that they can have 
played any part in influencing any one 
against the use of pitressin. 

In an effort to determine at first hand 
the value of pitressin in postoperative ab- 
dominal distention and its associated 
symptoms, the substance was administered 
to a series of 94 patients on the surgical 
service of Dr. I. S. Ravdin at the Hospital 
of the University of Pennsylvania. The 
results were carefully observed and re- 
corded on a specially prepared sheet on 
the patient’s chart. The amount given 
subcutaneously varied from 0.5 to 1 c.c. 
every four hours given for as long as ninety- 
six hours. The series includes a group to 
whom it was given routinely after opera- 
tion without waiting for symptoms to 
develop, another group who received pit- 


ressin to relieve distention and gas pains, 
a third small group to whom it was given 
to control severe and obstinate disten- 
tion due to ileus from some other cause 
than operative trauma or infection and 
finally a group with widespread peritoneal 
infection. 

The various types of operation which 
these patients underwent are listed below. 
The results can best be shown in Tables 1, 
11, hi, iv, v and vi. 


Table i 

No operation 4 

Cholecystectomy 8 

Cholecystostomy 3 

Appendectomy 30 

Appendectomy — drained 12 

Herniorrhaphy 8 

Lysis of adhesions for obstruction 7 

Pelvic operations 3 

Ileostomy and cecostomy 7 

Closure of perforated ulcer 3 

Intestinal resections 2 

Splenectomy 4 

Gastroenteroenterostomy 3 

Total 94 


Table n 


Total No. of Cases, 24 


Patients given Pitressin 
by Routine Post- 
operative Admin- 
istration 

No. 

No 

Symp- 

toms 

Patients 

with 

Disten- 

tion 

Patients 

with 

Gas 

Pains 

0.5 to 1 c.c. every four 
hours 

24 

17 

4 

3 


Table hi 


Patients given Pitressin Post- 
operatively for Distention 


Patients 

Who 

Passed 

Marked 

Increase 

in 

Degree of 
Distention 

No. 

Im- 

proved 

Unim- 

proved 

Made 

Worsej 

Gas 

Feces 

Peris- 

talsis 

Minor 

9 

6 

3 

0 

5 

1 

4 

Moderate 

38 

37 1 


0 

26 

10 

10 

Marked 

j 

19 

14 

1 

S 

0 

13 

6 

8 


In the entire series only 3 patients suf- 
fered reactions following the injection of 
pitressin. These were characterized by in- 
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tense pallor, headache, shallow respirations 
and a rapid thready pulse. All were tran- 
sient, lasting from ten minutes to one hour, 
and the patients recovered spontane- 
ously without the administration of any 
stimulants. 

Table iv 


Patients given Pitressin Postoperatively for Gas Pains 


Severity of Gas Pains 

No. 

Im- 

proved 

Unim- 

proved 

i 

Made 

Worse 

Minor . 



0 

0 

Moderate 

25 

21 

4 

0 

Alarkcd 

15 

14 

1 j 

0 


! 



Table v 


Cases with Distention Unoperated 

No. 

Improved 

Unimproved 


4 

3 

1 

Table 

VI 



Cases with Widespread Peritonitis 

. 

No, 

Distention 

Improved 

Distention 

Unimproved 

Recovered 

10 

1 0 

0 

Died . . 

5 

3 







One other fact must be recorded. Blood 
pressure readings were determined on the 
majority of these patients just before and 
shortly after one or more injections. We 
were able to find no marked rise or fall in 
either systolic or diastolic pressure follow- 
ing the injection of pitressin in any case. 

In our experience, pitressin has proved a 
valuable agent in the prevention and re- 
lief of abdominal distention due to adyn- 
amic ileus resulting from operative trauma, 
and peritoneal infection. Reactions are 
few, mild and transient and associated with 
no danger to the patient. Blood pressure 
is apparently not affected. We, therefore, 
do not hesitate to recommend its use in 
combatting this distressing postoperative 
symptom. 

SUMMARY 

i. The experimental and clinical litera- 
ture on the effect of posterior pituitary 


lobe preparations on the gastrointestinal 
tract is reviewed and analyzed. 

2. A series of 94 cases treated with pit- 
ressin is reported and the results tabulated. 
Relief from s3 r mptoms was obtained in the 
majority of cases. 
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T HE patient who has a malunited frac- 
ture of the lower end of the humerus 
seeks the advice of the orthopedic 
surgeon because of a stiff and unsightly 
elbow. The deformity and disability usu- 
ally are due to union of the fragments in 
faulty alinement. The poor result may have 
followed a circulatory disorder in the 
forearm and hand which accompanied the 
fracture and necessitated a delayed re- 
duction, or it may have been due to inex- 
perience on the part of the attending 
doctor; however, malunion and functional 
disability may occur even in the hands of 
the most skillful fracture surgeon. This 
paper is presented not as an original con- 
tribution but as a review of the commoner 
methods of management of malunited 
fractures of the lower end of the humerus 
and as a short comment upon their most 
frequent complications. 

The elbow is an intricately fashioned 
joint. After fracture involving the articular 
surfaces, it is often very difficult to effect 
accurate reapproximation of the fragments, 
particularly in the case of comminuted 
intercondylar fractures. In the restoration 
of a joint following an old fracture, the 
primary object of treatment is to obtain 
improvement of its function; the secondary 
object is to improve its appearance, but 
function must never be sacrificed in any 
way for appearance. The hinge-like motion 
between the ulna and the lower end of the 
humerus is of greater usefulness than the 
rotary motion of the head of the radius 
upon the capitellum; however, a perfect 
result in the treatment of fracture about 
the elbow joint must include restoration of 
both of these motions. 

The circulation about the lower end of 
the humerus is abundant. When non-union 


occurs it is never a result of inadequate 
blood supply but is due to unsatisfactory 
approximation of the fragments. Due to 
the frequency of stripping and tearing of 
the periosteum in these elbow fractures, 
excessive callus formation and calcification 
occur within the surrounding tissues and 
may lead to partial ankylosis. The amount 
of osteogenesis following bone injury about 
the elbow is in direct proportion to the 
degree of periosteal injury. Fractures with 
marked displacement are accompanied by 
the largest amount of new bone formation. 
The excessive callus may form a serious 
handicap to a good functional result. 

In young children epiphyseal injury is 
an important lesion. Accurate approxima- 
tion of the epiphyseal surfaces is often 
difficult to obtain, even by open operation. 
With subsequent growth a distortion of 
the joint often occurs, resulting in serious 
deformity and disability. In very young 
children the extent of the epiphyseal injury 
cannot be visualized accurately in roent- 
genograms because of the large proportion 
of cartilage present. In the interpretation 
of the roentgenogram care must be taken 
to differentiate between the epiphyseal 
line and a fracture line. A comparison with 
the roentgenogram of the normal elbow is 
helpful. Fortunately, epiphyseal separa- 
tions are not so common as fractures. 

In the reposition of malunited fractures 
the angle of the lower end of the humerus 
to the shaft must be considered. The nor- 
mal elbow in extension has a carrying angle 
of from 6 to 1 6 degrees; i.e., the forearm 
possesses this amount of lateral deviation 
from the longitudinal axis of the upper 
arm. The carrying angle is dependent upon 
the contour of the lower end of the humerus 
and the upper end of the radius and the 
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ulna. The articular surface of the lower 
end of the humerus forms anteriorly an 
angle of 45 degrees with the longitudinal 


Five types of malunited fracture of the 
lower end of the humerus lead frequently 
to functional disability: (1) supracondylar, 



Fig. 1. Old supracondylar fracture showing cubitus varus. 


axis of the shaft; this angle also must be 
considered in the reposition of these frac- 
tures. Accurate restoration of the carrying 
angle, while not essential to complete func- 
tional recovery, is necessary if a perfect 
anatomical result is to be obtained. In the 
restoration of the carrying angle, injur}' 
of the internal lateral ligaments is of impor- 
tance, since relaxation of these structures 
tends to result in increased valgus. 

Any varus or valgus deformity of the 
elbow is accompanied by a change in the 
carrying angle and is spoken of as a gun- 
stock deformity. The most common de- 
formity is a cubitus varus, or loss of the 
normal carrying angle; it may occur follow- 
ing supracondylar fracture (Fig. i). A cubi- 
tus valgus deformity most often results 
from fracture and displacement of the 
external condyle (Fig. 2). In addition to the 
gunstock deformity a bony projection may 
occur about one of the condyles and give 
the elbow an unsightly appearance. The 
healing of displaced intercondylar fractures 
is often accompanied by considerable 
broadening of the lower end of the humerus. 


including diacondylar fracture and sepa- 
ration of the lower humeral epiphysis, (2) 
external condylar, (3) internal condylar, 
(4) intercondylar or comminuted “t” or 
“y” fractures and (5) fractures involving 
the articular surface of the capitellum or 
trochlea. 

The treatment and prognosis of each of 
these five types of fracture will be discussed 
individually, but there are certain general 
considerations which apply to the entire 
group. Most authors believe that in operat- 
ing upon these malunited fractures con- 
servatism is most important. Cotton reports 
the observation that in a great many cases 
surgery is followed by increased bone pro- 
liferation and further loss of function, 
especially when an attempt is made to 
remove bone filling the coronoid or olec- 
ranon fossa or deposited about the external 
condyle. 

Campbell has enumerated the following 
five objects of reconstructive operations 
upon the lower end of the humerus: (1) re- 
construction of a normal contour and 
alinement of the elbow joint surfaces, with 
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especial reference to the carrying angle; 
(2) improvement or complete restoration 
of motion; although mobility is desirable, 


occur following complete reduction. It 
must be borne in mind, however, that 
hyperflexion cannot be carried to the point 



Fig. 2. Old supracondylar fracture showing cubitus valgus. 


however, stability or efficient function 
should not be sacrificed for the mere res- 
toration of motion; (3) preservation of the 
condyles with their articular surfaces, when 
possible, and the promotion of union be- 
tween the detached condyles and the shaft 
in as nearly the normal relationship as 
possible; (4) in “t” fractures, union and 
proper alinement between the condyles 
themselves and between the condyles and 
the shaft; and (5) excision of bony blocks or 
bridges that prevent full motion. When 
the disability is due to an excess formation 
of callus, or to a myositis ossificans, no 
operation should be attempted until os- 
sification has become complete. 

Ashhurst in 1910 stated that the secret 
of a good functional result is an early 
accurate reduction with fixation in hyper- 
flexion. The position of hyperflexion favors 
preservation of the normal carrying angle, 
as the triceps tendon and muscle hold the 
fragments in position when the elbow is 
hyperflexed. Ashhurst contended that cir- 
culatory disturbances were unlikely to 


at which obliteration of the radial pulse 
takes place. 

Eikenbary, among others, has advocated 
for these elbow fractures less physical 
therapy and more active motion. He feels 
that manipulation in an attempt to increase 
the range of elbow motion is often followed 
by tragic results. 

SUPRACONDYLAR FRACTURES 

In this group are included not only frac- 
tures above the condyles, in which the 
shaft takes a distinct forward bend, but 
also those through the condyles, or dia- 
condylar fractures, and the traumatic 
displacements of the whole lower epiphysis. 
Separation of the entire lower epiphysis 
is very uncommon after four years of age. 
A very rare type of fracture which belongs 
in this group is that described in 1901 by 
Professor Posadas of South America; this 
is a diacondylar fracture with posterior 
displacement of the radius and ulna. This 
fracture practically always results in anky- 
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losis of the elbow, although Ashhurst re- 
ported one case in which a good functional 
result was obtained after a closed reduction. 



a b _ 

Fig. 3. Supracondylar fracture in a boy, aged eight 
years (anteroposterior views); a, immediately after 
fracture; note medial and posterior displacement of 
lower fragment; b, three years later, showing cubitus 
varus deformity; function in elbow is normal; this 
fracture was never reduced. (After Sever and 
Gallupe.) 

Supracondylar fractures are commonest 
in children whereas the external condylar 
fractures are more frequent in adults. 
Gilcreest reports that one-third of the 
fractures about the elbow joint are of the 
supra condylar type. He describes four 
varieties of supracondylar fracture: (i) the 
extension ty'pe is the most frequent; in this 
the fracture line passes from the anterior 
surface upward and backward, and the 
lower end of the upper fragment is dis- 
placed into the antecubital space; (2) the 
flexion type, which is the reverse of the ex- 
tension type and in which the long upper 
fragment becomes displaced posteriorly; 
(3) the adduction type, and (4) the abduc- 
tion type. Either of the two latter types 


may be associated with either of the two 
former. The flexion and extension supra- 
condylar fractures were first described by 
Kocher. 

In supracondylar fractures in children 
a good functional elbow with very little 
evidence of deformity may follow even 
marked displacement of the fragments 
(Figs. 3 and 4). This fact emphasizes the 
need for conservatism in the treatment of 
supracondylar fractures in childhood. Elia- 
son says, “Do not pass on the result for 
at least a year. Children obtain good re- 
sults, but patients past middle life get 
rather unsatisfactory function.” 

The most common types of malunion 
are: (1) a backward displacement of the 
lower fragment with the lower end of the 
shaft projecting into the antecubital space; 

(2) in addition to the backward displace- 
ment of the lower fragment there is a 
lateral or medial displacement and rota- 
tion, usually the inner side going poste- 
riorly", resulting in cubitus varus; and 

(3) a forward displacement of the lower 
fragment, which also may be displaced 
medially and rotated. 

Forward displacement of the lower frag- 
ment occurs in supracondylar fractures of 
the flexion ty r pe. 

After solid union has taken place there 
may be limitation of flexion due to projec- 
tion of the upper fragment into the 
antecubital space. It may be advisable 
to make a lateral incision and chisel off 
the projecting bone, as first described by 
Finney. Care must be taken to remove 
more bone than is absolutely" necessary to 
permit full flexion. 

Sinclair recommends that the spur which 
projects into the elbow joint should be 
removed by means of a burr attached to 
an electric saw. This is a very simple and 
effective method. This operation is not 
always indicated in children, as is exempli- 
fied by the case shown in Figure 5. As 
epiphyseal growth continues it is evident 
that the upper fragment grows away from 
the joint and at the same time the project- 
ing bone is absorbed and becomes progres- 
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sively less prominent. After operative alinement (Fig. 6). If there is a bone frag- 
removal of bony spurs motion should be ment projecting into the antecubital space, 
started early. this can be removed at the same time. 



Fig. 4. Supracondylar fracture in a boy aged eight years (lateral views); a, 
immediately after fracture showing displacement of fragments; b, three 
years later; this fracture was never reduced. Function normal. {After Sever 
and Gallupe.) 



Fig. 5. Old supracondylar fracture showing absorption of projection 
into antecubital space; a, five months after injury; b, three 
years after injury. {Courtesy of Dr. J. IF. White.) 


If in addition the lover fragment is 
- displaced to the medial side and rotated, 
producing a varus deformity, an osteotomy 
through the original fracture site ma} r be 
necessary for the restoration of- normal 


The treatment is then that of a fresh 
supracondylar fracture of the extension 
type, the elbow being immobilized in 
hyperflexion. At times there is danger 
that the fragments may slip apart, and it 
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may be necessary to hold them together 
bj r inserting a bone peg through the lower 
into the upper fragment. 



Fig. 6 . Old supracondylar fracture with cubitus varus 
deformity; a, note position of wedge osteotomy; b, 
after osteotomy showing correction of varus 
deformity. 

It may be necessary to remove bone 
which projects posteriorly following the 


if there is rotation and medial displacement 
of the lower fragment. Occasionally the 
osteotomy is best done through a posterior 
approach, in which event the triceps muscle 
should be split. 

Occasional!}' a marked anterior angula- 
tion follows supracondylar fracture (Fig. 
7). In such cases anterior cuneiform oste- 
otomy should be done. This will increase 
both flexion and extension of the joint. 
The postoperative treatment is that of a 
fresh supracondylar fracture. 

The treatment of old unreduced epiphys- 
eal displacements resulting in deformity 
is the same as that of supracondylar 
fractures. 

Cohn has called attention to the develop- 
ment of the external rotators of the 
humerus in supracondylar fractures with 
cubitus varus deformity. He believes that 
if the external rotators of the humerus 
are not strengthened after the osteotomy 
and correction of the deformity, a tendency 
toward recurrence of the varus, of muscular 
rather than bony origin, will result. Cohn 
also believes that at times it is wise to 
put a drain into these joints after the 



Fig. 7 * Old supracondylar fracture with anterior angulation; a, note anterior 
bowing with position of wedge osteotomy; b, after osteotomy showing cor- 
rection of angulation. 

malunion of a flexion supracondylar frac- osteotomy in order to prevent the excessive 
ture. An osteotomy also may be indicated swelling which sometimes ensues. If swell- 
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ing does occur it may be necessary to of the external condyle may be followed, 
decrease the amount of flexion, and thereby however, by the formation of excessive callus 
the position of the fragments may be lost. and an abnormal amount of fibrous tissue 



Fig. 8. Old fracture of external condyle; a, after operation; note small nail used to 
hold fragment in place; b and c, lateral and posterior views showing osteoperi- 
osteal grafts. ( After Campbell , Speed and Macy .) 


Osteotomy for malunited supracondylar 
fracture may be done through a lateral or 
medial incision, the choice depending upon 
the type of fracture and the character of 
the displacement. If the osteotomies are 
done with careful dissection and minimal 
trauma the results are almost uniformly 
■ satisfactory. In all osteotomies about 
the elbow joint care should be taken to 
isolate the adjacent nerves and protect 
these from injury. It is often necessary 
to carry out transposition of the ulnar 
nerve from the posterior to the anterior 
aspect of the elbow. 

FRACTURES OF THE EXTERNAL CONDYLE 

Fracture of the external epicondyle is 
observed rarely. Occasionally the detached 
epicondyle fails to unite; when non-union 
is associated with pain the fragment should 
be excised. Fractures involving the anterior 
articular surface of the capitellum will be 
discussed as a separate group. 

The external condyle, unlike the internal 
condyle, does not function in flexion and 
extension of the elbow joint and hence is 
not essential to elbow motion. Fracture 


which limits the anteroposterior mobility 
of the joint. Most of the late fracture 
deformities in this area consist of detached 
external condyles which are adherent to 
the shaft of the humerus by fibrous tissue. 
The non-union is due to displacement and 
rotation of the condylar fragment. It has 
been said that displaced fractures of the 
external condyle should always be reduced 
by open operation. Only occasionally in 
the presence of displacement is it possible 
to secure by closed manipulation a reap- 
proximation sufficiently accurate to insure 
a good result. In children, owing to 
the large amount of cartilage covering 
the bone, it is impossible to tell from the 
roentgenogram the extent of the fracture 
and the amount of the displacement. In 
the open reduction of this fresh fracture the 
condylar fragment should be accurately 
replaced and, if necessa^, maintained in 
the corrected position by the use of small 
nails or autogenous or beef bone pegs. Any 
soft tissue attachment which may be 
present should be preserved, in order to 
insure a blood supply to the condylar 
fragment, although at times the preserva- 
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tion of a soft tissue connection is impossible, face of the humerus improved, and most or 
Occasionally fixation is secured by means all of the valgus deformity 1 " corrected, 
of catgut sutures. In adult cases it is often best to excise 


7 




Fig. 9. Old fracture of external condyle of humerus with detached fragment and cubitus valgus deformity; 
a, before operation; b, showing position of wedge osteotomy; c, after operation; note correction of valgus 
deformity and removal of detached external condyle. 


In old malunited fractures of the ex- 
ternal condyle, occasionally it is possible 
and advisable to replace the condylar frag- 
ment. Sufficient bone should be removed 
from the fragments to secure freely bleed- 
ing surfaces, and either a nail or a peg 
should then be used to hold the fragments 
in place. Campbell, and Speed and Macey 
have recommended that osteoperiosteal 
grafts be placed over the posterolateral 
surface of the fragments after preparation 
of a suitable bed of raw bone (Fig. 8). 

When valgus deformity is associated 
with ununited fracture of the external 
condyle, it may be advisable to perform 
a wedge osteotomy of the lower portion 
of the shaft of the humerus, the base of 
the wedge pointing medially (Fig. 9). 
In this way. the level of the internal condyle 
is raised, the position of the articular sur- 


the fractured external condyle and to 
make no attempt to replace it in normal 
position. Since many of the old cubitus 
valgus cases develop irritation of the ulnar 
nerve (discussed further under “Complica- 
tions”), it is often advisable to follow exci- 
sion of the condylar fragments by an 
anterior transposition of the ulnar nerve. 

Fracture of the external condyle in a 
growing child, unless reapproximation is 
effected promptly, invariably results in 
cubitus valgus which becomes more marked 
as the child grows older. In such cases a 
wedge osteotomy is often advisable, the 
base of the wedge being placed well above 
the epipltyseal line on the medial side. 
In children removal of the external condyle 
is followed by a progressively increasing 
valgus deformity due to continued growth 
of the epiphysis of the internal condyle. 
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A series of cases in children reported by 
Speed and Macey shows the final results 
of replacing the external condyle several 
months after fracture to be very dis- 
appointing. Growth changes occur which 
lead to deformity and impaired function. 
When nailing of the external condyle is 
necessary in children, care should be taken 
to avoid putting the nail through the 
epiphyseal line. Bouman states that in 
fracture of the external condyle or capit- 
ellum the fragment or fragments should 
be removed, because of the possibility 
that they or the callus which forms about 
them may restrict the range of motion 
of the elbow. 

Ashhurst reports the case of a boy of five 
years who was first examined five months 
after sustaining a fracture of the external 
condyle. A cubitus varus deformity, which 
is unusual in this type of injury, had 
developed. At operation the external con- 
dyle was found to be both rotated and 
displaced downward and backward, and a 
sufficient portion of the condyle was 
removed to permit extension and to over- 
come the varus deformity. The olecranon 
fossa was deepened to allow full extension, 
and the raw lateral surface of the external 
condyle was covered with fatty tissue. 
Three and a half years later, when the 
patient was eight and a half years old, 
there was no varus deformity and the 
range of extension and flexion was normal. 
Ashhurst also reports the case of a girl, 
aged nine years, who had had a fracture 
of the external condyle two years previ- 
ously, resulting in complete detachment 
and anterior and outward rotation of the 
condylar fragment. Slight valgus deformity 
was present at operation. The condyle was 
chiseled to healthy bone and affixed with 
chromic catgut with the arm in full exten- 
sion and supination. Two and a half 
years later firm union had occurred and 
there was a normal carrying angle and a 
normal range of joint motion. These cases 
are unusual but certainly show that excel- 
lent results can be obtained with the proper 
operative procedures. 


Key and Conwell state that in adults it 
is always best to remove the external 
condyle, since owing to degeneration of 
the cartilage it is no longer suitable for 
function as an articular surface. In chil- 
dren they recommend always an attempt 
at replacement of the external condyle, 
because of the fact that the growth changes 
which follow its excision may lead to 
marked deformity. 

FRACTURE OF THE INTERNAL CONDYLE 

Because of its rarity, fracture of the 
internal condyle does not constitute so 
important a problem as the supracondylar 
or the external condylar fracture. The 
internal epicondyle or epitrochlea is frac- 
tured more often than the condjde or the 
trochlear surface. The epicondyle fre- 
quently remains unattached and later must 
be removed if limitation of motion and 
pain develop. Because of the articulation 
of the trochlea with the coronoid fossa 
of the ulna, fractures of the internal 
condyle are much more likely to be followed 
by limitation of motion that are fractures 
of the external condyle. Restriction of 
motion is particularly likely to result when 
there is much displacement of the internal 
condyle. Malunited fracture of the internal 
condyle usually leads to ankylosis, and 
arthroplasty is necessary before motion 
can be obtained. 

After fracture of the internal condyle, 
bone may form within the elbow joint and 
cause locking. Excess bone formation is a 
very common sequel. Extension of the 
elbow is often restricted by the filling up 
of the olecranon fossa by callus. 

Key and Conwell state that accurate 
reposition of the internal condyle should 
be carried out because it is essential to a 
good functional result. If the ulna is 
articulating in any way with the displaced 
internal condyle, however, it may be wise 
to leave the position of the condyle un- 
changed and to restore the alinement by 
an osteotomy of the humeral shaft. In 
such cases it is sometimes advisable to 
remove the normal external condyle since 
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it is not required for flexion or extension 
and is not essential to rotation of the 
forearm. 


autogenous bone pegs. The eondvlcs arc 
first fixed to each other; another peg is 
then put through one condyle and up 
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This group includes all fractures which 
involve both condyles, of which the 
most important are comminuted "t” and 
“y” types. This group undoubtedly in- 
cludes most of the fractures which result in 
marked disability of the elbow. 

When it is possible to rcapproximate the 
condyles and reconstruct the joint, this 
should be done. Kellogg Speed reports 
several satisfactory results with the follow- 
ing technique (Fig. 10): an incision is 
made on each side of the joint above the 
condyles; the external condyle is freed 
and fastened to the shaft by an ivory peg 
or nail and the internal condyle may be 
fixed to the shaft by wire. In addition it 
may be necessary to wire or nail both 
condyles together. Accurate approximation 
minimizes the danger of subsequent bony 
ankylosis. 

Campbell has recommended a similar 
type of reconstruction with the use of 


into the shaft of the humerus. When the 
condyles arc extensively comminuted, the 
major fragments should be fixed in as 
nearly a normal relationship as can be 
secured. At times it is necessary to remove 
some of the smaller fragments. It is some- 
times impossible to approximate the frag- 
ments accurately enough to create a new 
joint; in such cases resection is justifiable. 

In occasional malunitcd intercondylar 
fractures it is only necessary to replace 
a single fragment: this is usually the in- 
ternal condyle. If there is much deformity 
of the arm it may be necessary also to carry 
out an osteotomy. 

A great many intercondylar fractures 
lead to complete or almost complete 
ankylosis of the joint. MacAusland has 
said that arthroplasty is indicated when 
the range of motion in such joints is 10 
degrees or less. Key and Conwell state that 
an arthroplasty is nearly always necessary 
when there has been severe comminution 
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with the development of deformity and 
ankylosis. 

Campbell states that in severely com- 
minuted elbow fractures arthroplasty is 
indicated when the joint is destroyed so 
extensively that other operations are un- 
suitable, and when ankylosis has taken 
place without loss of the contour of the 
condyles. He further states that arthro- 
plasty is seldom advisable in children. 
Occasionally, however, a child whose elbow 
has become ankylosed in full extension or 
in a position of disabling angulation is 
best treated by an arthroplasty of a 
modified type. 

It is nearly always possible to improve 
both the function and the appearance of 
these joints if the procedure is chosen 
with judgment and the operation is effected 
without excessive traumatization. 

FRACTURES OF THE ARTICULAR SURFACES 

OF THE CAPITELLUM AND TROCHLEA 

This type of fracture is rare. Anatomi- 
cally the capitellum and the trochlea are 
parts, respectively, of the internal and 
external condyles. Often only the anterior 
joint surface is fractured, especially in 
the case of the capitellum. Such a frac- 
ture is spoken of as “fractura rotuli 
humeri.” The small fracture fragment is 
always displaced into the joint space 
(Fig. 11). Lindem, after reviewing the 
literature, has enumerated the following 
five clinical evidences of these fractures: 
(1) spontaneous pain in the region of the 
fracture; (2) normal elbow landmarks; 

(3) progressive limitation of flexion-exten- 
sion motion to approximately 15 degrees; 

(4) a palpable bony projection in the 
antecubital fossa; and (5) crepitus caused 
by a loose body within the joint. 

The treatment of the old fracture is 
removal of the displaced articular frag- 
ment. Excision should be done in the fresh 
fractures as well. Occasionally in young 
children, however, the fractured epiphysis 
of the capitellum can be replaced and fixed 
with chromic catgut sutures. Wilson re- 
ports an ununited fracture of the capitellum 


in which the fragment was replaced and 
fixed with a small bone graft; this resulted 
in an improved joint. Such cases, however, 
are unusual. 

THE ANATOMIC VERSUS THE FUNCTIONAL 
RESULT 

Joint structures are of little use if 
function is lost. The usefulness of joints 
is in direct proportion to their range of 
painless motion. Anatomic reposition of 
fragment after a fracture is to be desired, 
but the attempt to obtain this result 
should not be carried to the point of im- 
pairing or in any way risking the functional 
recovery. 

This is especially true in children during 
the periods of active growth. Wilson has 
said that in children bony consolidation 
after fracture about the elbow always 
takes place; even when in the beginning 
there is an ugly deformity which seems to 
block the flexion of the elbow, the restric- 
tion of motion is eliminated in the course 
of time as growth at the lower epiphysis 
elongates the humerus and pushes the 
elbow away from proximity to the point 
of injury. 

The loss or increase of the carrying 
angle is of little significance if function 
be preserved. Parents are most anxious, 
especially when the patient is a girl, to 
obtain recovery without deformity. It is 
much better, however, for the child to 
grow up with the ability to use the elbow 
normally than with a joint of normal 
appearance but limited use. 

Cotton has stated that after fracture 
about the elbow in children he has rarely 
found ankylosis or any extensive loss of 
motion. He further states that even 
astonishing degrees of deformity due to 
inaccurate reposition may be followed in 
six months by good function. This is 
occasionally the case in adults. Often after 
intercondydar fracture the elbow remains 
broadened but its function becomes normal. 

In cubitus valgus limitation of motion 
is rare. In cubitus varus motion is nearly 
always restricted. 
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Konig has shown that in children even 
marked deformities disappear after several 
years of absorption of bone and the filling 





Fig. u. Fracture of cvtpitclltrrn with anterior 
displacement. 

up of its defects, and that only rarely does 
limitation of function result. 

Ashhurst feels that when the elbow 
possesses a range of motion of from 50 to 
150 degrees there is little disability. He 
also states that deformity alone is rarely 
a cause of disability. Ashhurst also calls 
attention to the fact that marked degrees 
of varus deformity usually weaken the 
elbow enough to impair its function, 
whereas slight degrees of cubitus varus are 
inconspicuous and cause no disability. 

Gilcreest writes, “As structure is sub- 
servient to function, it is only natural 
to presume that the maximum return of 
usefulness in a limb would be brought 
about by the exact reconstruction of the 
deformed bone, but as perfect reduction 
is not infrequently impossible or inexpedi- 
ent, our chief aim should always be com- 
plete restoration of function.” 

The clinical evidence and the opinions 
reviewed emphasize the fact that a good 
functional result is preferable to anatomic 
reposition of the fragments when such 
reposition necessarily entails impairment 
of function. Results in the treatment of 
fractures in the region of the elbow would 
be better if there were a more widespread 
appreciation of these fundamental princi- 
ples of their care. 


COMPLICATIONS 

Complications of fractures of the lower 
end of the humerus are observed oftener 
in association with malunited fractures 
than with fresh fractures. Nerve injuries, 
Volkmann’s ischemic paralysis, and trau- 
matic myositis ossificans are the three 
most frequently observed complications. 
Excessive callous formation is occasionally 
a serious complication. Fortunately these 
complications are all uncommon and are 
observed in only a very small percentage 
of the total number of fractures about 
the elbow. In the present discussion space 
permits only a brief description of these 
complications and their symptomatology 
and treatment. 

The nerve injuries probably form the 
largest group of complications. The ulnar 
nerve is involved more/requently than the 
median or radial. The ulnar nerve may 
be injured as a result of trauma at the 
time of the fracture, the lesion consisting 
of a partial or complete rupture; this 
occurs most commonly in association with 
fracture of the internal condyle. The nerve 
may be constricted by exuberant callus, 
or it may be traumatized gradually as the 
late result of a fracture of the external 
condyle which has been followed by the 
development of a valgus deformity: this 
results in delayed ulnar nerve palsy. Irrita- 
tion of the nerve is due to the constant 
stretching and friction which it undergoes 
in the ulnar groove at the distorted elbow; 
often a small bulbous swelling of the nerve 
trunk appears at the point of irritation. 
The treatment of ulnar nerve injuries is 
the removal, when possible, of the causa- 
tive factor. If a complete tear or rupture 
is suspected, the nerve should be explored 
and an attempt made to reapproximate its 
ends. If the nerve is caught in callus in or 
about the ulnar groove, it should be freed 
and transplanted to an anterior position, 
where it should be covered by fat and 
fascia. In delayed ulnar nerve palsy also, 
the nerve should be transplanted anteriorl}'. 
Any bulbous thickening of the nerve trunk' 
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Fig. 12. Supracondylar fracture showing absorption of calcified mass; a, original frac- 
ture {after Bristow); b, three weeks after fracture; c, two months after fracture ( after 
Bristow); d, four months after fracture; E, nine months after fracture with almost 
complete disappearance of calcified mass with rest. (After Bristow .) 
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should be excised, and the cut nerve ends 
should be reapproximated. 

The median and radial nerves arc seldom 
injured in fractures of the lower end 
of the humerus while the radial nerve is 
often injured in fractures of the head and 
neck of the radius. In most of these nerve 
injuries exploration is indicated; transposi- 
tion is carried out if it appears advisable 
to remove the nerve from some project- 
ing bone fragment or exuberant callous 
formation. 

The Volkmann’s ischemic palsies are 
undoubtedly the most serious complica- 
tions of elbow fractures. They develop 
with extreme rapidity, resulting presuma- 
bly from interference with the venous re- 
turn from the forearm. Rapid degeneration 
of the fibers of the flexor muscles of the 
forearm is followed by fibrosis and con- 
tracture. These ischemic palsies may be 
caused by too tight bandaging but occa- 
sionally have been observed when no 
splint or dressing has been applied. In 
such cases the palsy results from the 
extravasation of blood into the antecubital 
space, where it is retained within a closed 
compartment formed by the fascial struc- 
tures. The resulting distention causes 
compression of the antecubital blood ves- 
sels. When circulatory disturbances in the 
forearm and hand indicate that such 
changes are taking place, immediate relief 
of the pressure should be accomplished by 
operative evacuation of the extravasated 
blood. This is often the means of sav- 
ing an arm or hand. When ischemic 
palsy has developed, treatment is at best 
unsatisfactory. 

Traumatic myositis ossificans occurs most 
commonly in association with old posterior 
dislocations of the elbow. Occasionally, 
however, it is found as a complication of 
old fractures of the lower end of the 
humerus. Unmistakable limitation of mo- 
tion is always present. Calcification is 
usually found within the brachialis anticus 
muscle; it may occur, however, in any 
place in or about the elbow joint. Myositis 
ossificans often follows a tear or stripping 


of the periosteum. It is impossible to fore- 
tell its development. After the presence of 
myositis ossificans has been proved by 
roentgenographic examination and some- 
times by palpation, the elbow should be 
immobilized for a period of weeks or 
months. This is the best means of insuring 
absorption of the calcification. If the 
absorption does not take place after 
prolonged immobilization, it is advisable 
to explore and remove the excess bone in 
order to obtain increased motion and 
function in the joint. It is most inadvisable 
to attempt to manipulate or force motion 
in the presence of myositis ossificans, 
since manipulation usually increases the 
amount of calcification and results ulti- 
mately in more harm than good (Fig. 12). 

SUMMARY 

1 . The commonly used methods of opera- 
tive treatment of malunited fractures of the 
lower end of the humerus have been 
reviewed. 

2. Emphasis has been placed upon the 
importance of a good functional result in 
preference to perfect anatomical reposition 
with questionable improvement of function. 

3. A few of the common complications 
of malunited fractures of the lower end of 
the humerus have been discussed briefly. 
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BASED ON A REVIEW OF THE LITERATURE 
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I ITTLE has been added to the symp- 
toms and genesis of pulmonary em- 
bolism as described by the surgical 
pathologists, Virchow and Welch. Recent 
literature has dealt with the statistical 
data revealing the frequency of occurrence; 
while only in the past few years have 
preventive, prophylactic measures been 
advocated, notably by Walters and 
Bancroft. 

Aschoffs 2 view on the origin of embolism 
and thrombosis are accepted as authorita- 
tive. He believes that the etiological 
factors are complex, and that no single 
factor is responsible for its formation. 
The conditions which precede thrombosis 
he catalogues as: (i) changes in the blood 
plasma; (2) changes in the blood elements; 
(3) changes in the blood flow; (4) changes 
in the vessel wall itself. 

The cause of the high incidence of vascular 
thrombosis leading to pulmonary embolism in 
surgical cases as compared with medical cases 
is still obscure. While the medical cases occur 
in patients with debilitated or failing hearts — 
the surgical cases are usually observed in young 
or middle aged with normal hearts. The impli- 
cation is — that the surgical procedures per se, 
or their sequelae, are responsible for the occur- 
rence of pulmonary embolism (Allen ). 1 

STATISTICAL ANALYSIS 

Analytical reports from surgical clinics 
reveal the following interesting facts: 

Incidence. Henderson 13 reported the in- 
cidence of fatal pulmonary embolism 
among surgical cases that came to necropsy 
at the Mayo clinic during 1917-1927 as 
6 per cent. 


There has been a definite and progres- 
sive increase in the incidence of thrombosis 
and embolism in the past decade. Nord- 
mann 21 reports that in 1924 the incidence 
increased from 2 to 3 per cent, and in 
1927 to 4.5 per cent. In the Giessen 
Clinic, Glahn 11 reports that a most marked 
rise began in 1925, during which the 
mortality from fatal cases of embolism 
increased 10 per cent. Bodon 3 states that 
according to his statistics the incidence 
has been four times as high since the war 
than in the period from 1911 to 1913- 
Kuhn, quoted by Walters, 30 reported the 
incidence of fatal embolism in Germany 
from 1924 to 1927 increased from 1.3 to 
4.9 per cent, and that in 1927 thrombosis 
was found in every fourth necropsy, and 
fatal embolism in every twentieth body. 

Age. Nicolaysen 21 reported that post- 
operative embolism is rarely found in 
patients under twenty years of age. The ma- 
jority of fatal cases are well advanced in 
years, usually above the age of sixty. 
Killian, in a review of the Mayo Clinic 
statistics found the average age of pa- 
tients affected to be higher than that of 
all other patients. 

Sex. In the 51 cases of fatal pulmonary 
embolism in the Giessen clinic the ratio 
of males to females in Glahn’s 12 statistics 
was 31:20. 

Weight. Snell, 27 in a study of postopera- 
tive deaths of obese patients in the Mayo 
Clinic, found pulmonary embolism to be 
a more common cause of death than of 
the average patient. He states, “It sug- 
gests, but does not prove that obesity, 
per se, increases the liability of this com- 


Presented before the General Staff of the Cedars of Lebanon Hospital, Los Angeles, California, as part of a 

Symposium on Pulmonary Embolism, May, 1935. 

694 



New Semes vol. xxxvi. No. 3 Bowen — Pulmonary Embolism American Journal of Surgery 


plication. Difficulty of operation with 
the unusual trauma may be a factor; 
mild circulatory failure with resultant 
stasis might conceivably be more common 
in obese persons.” Of the 84 patients who 
developed embolism in the Giessen Clinic, 
Glahn 12 reports 30 per cent were obese, 

22.5 per cent were well nourished, and 

41.5 per cent were cachectic. 

Type of Operation. Walters 29 found that 
abdominal and pelvic surgery leads the 
list in about 70 per cent of cases. Stomach 
surgery, especially for cancer, and 
pelvic surgery, particularly operations for 
prostatic hypertrophy and fibroids of the 
uterus, are most important. Thyroid sur- 
gery is particularly free from postoperative 
embolism. Surgery of the extremities is 
rarely complicated by embolism. Henke 
called attention to the fact that oto- 
rhinological surgeons never see cases of 
acute fatal pulmonary embolism although 
they often see thrombosis formation in the 
great brain sinuses. After craniotomy 
acute embolism is very rare. 

Anesthesia. It was formerly believed 
that a general anesthesia, especially ether, 
was a factor in causing embolus, but 
embolism cases are as frequent following 
local and regional anesthesia as in general 
anesthesia. 

Preoperative Condition. According to 
Walters, 30 evidence that the formation 
of thrombosis and embolism in debilitated 
patients is frequent, is found in the fact 
that the incidence of fatal pulmonary 
embolism was three times greater after 
cystotomy preliminary to prostatectomy 
on debilitated patients than after the same 
operation performed on patients in good 
condition. 

Kazda and Strocher 14 in a study of the 
autopsy material of the Pathological In- 
stitute of the University of Vienna noted 
the presence of cardiac changes in more 
than one-half of the cases of fatal post- 
operative embolism. Involvment of the 
respiratory organs, liver, and biliary tract 
was also found in about 50 per cent. These 
authors conclude that the surgical proce- 
dure superimposed upon the primary 
disease and the associated anatomical 


changes in the internal organs favored a 
distant thrombosis. 

Injection. In Freund’s 10 opinion, the 
importance of infection in the development 
of thrombosis has been overestimated. 
This is indicated by the rarity of thrombo- 
sis in long continued suppurative condi- 
tions, and its occurrence following 
completely aseptic operations. Lockhart- 
Mummery 18 states that sepsis is not 
necessarily an important factor in 
thrombosis. 

Thrombophlebitis. It is significant that 
throughout the literature, relatively few 
cases of fatal pulmonary embolism were 
seen associated with thrombophlebitis clini- 
cally recognized. The concensus is, that 
when the clinical phenomena of thrombo- 
phlebitis appears, a clot has been formed 
which is not friable, and only small 
emboli are thrown off. So that fatal 
embolism is rare, but infarctions are 
common. 

Intravenous Fluids. Huebschmann, in 
discussing Nordmann’s 21 study of 143 
cases, warned against the indiscriminate 
use of intravenous injections. Laven stated 
that he had often known thrombosis of 
the basilic vein to develop after continuous 
intravenous infusion. On the other hand, 
Bancroft 3 states he has been unable to 
find any increase in clotting elements of 
the blood after intravenous glucose 
administration. 

Drainage. When thrombosis occurs in 
cases in which drainage is established, 
it develops from two to four days later, 
and the course is less severe than in cases 
without drainage, state Miller and 
Roepke. 19 

Seasonal Variation. No relationship be- 
tween the season of the year and the 
occurrence of thrombosis and embolism 
was noted by Glahn. 12 

Lung Involved. The ratio of the right 
lung involvement to the left lung is 4:3. 
Pulmonar}' embolism occurs particularly 
often in the right lower lobe, reported 
Miller and Roepke. 19 

Origin. Fifty per cent of postoperative 
emboli have their origin in the femoral or 
iliac veins. Farr and Spiegel 8 in 16 autopsied 
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cases found that thrombosis occurred in 
the femoral, internal iliac, or common 
iliac veins, and more frequently on the 
left side than the right. 

Occurrence. Fatal- pulmonary embolism 
usually occurs at the end of the second 
week following surgery. 

While this data has shown us the types 
of operations and the types of patients 
which are most prone to result in embolism, 
they have not shed any light on the etiology 
or prophylaxis. In order to study the 
problem best, we can arbitrarily divide 
these causes into two groups: (1) those 
caused by physical factors, and (2) those 
caused by biochemical factors. 

It is generally conceded that trauma, 
infection, slowing of the blood stream and 
dehydration, predispose towards throm- 
bosis. There must, however, be another 
factor inherent in the individual of a 
biochemical nature, which tends to make 
that individual more susceptible to throm- 
bosis and embolism. 

Let us discuss the physical factors which 
are concerned in the etiology and practical 
measures which have been used in the 
treatment of operative cases to reduce 
the incidence of embolism. Also, to discuss 
the studies made on the clotting factors 
of the blood, and to suggest certain lines 
of treatment which have been found to di- 
minish clotting tendencies after operation. 

The outstanding single physical factor 
is the slowing of the blood stream, with 
stasis of blood in the pelvic veins. Almost 
all pathologists and surgeons agree that 
slowing of the blood stream is one of the 
primary factors in the production of 
thrombosis. 

It has been shown that thrombosis 
rarely occurs in arteries because the blood 
flow is too rapid. Fifty per cent of fatal 
postoperative emboli have their origin 
in the femoral or pelvic veins. While 
occasionally thrombosis may occur because 
of direct trauma, or from mass ligation, 
however, in most instances these veins 
are not in the immediate field of operation. 
The underlying cause is the slowing of the 
circulation in the veins. The factors which 
may slow the blood stream in the large 


veins occur commonly in surgical patients. 
Among the most important are: (1) loss 
of blood; (2) shock; (3) loss of fluids — 
with preoperative purgation, postoperative 
fluid restriction, increased sweating, and 
vomiting, there is a marked increase of 
fluid output over intake, with a resultant 
increased viscosity of the blood; (4) weak 
heart action following surgery; and (5) 
interference with the action of the respira- 
tory movements due to tight bandaging 
and splinting of the abdominal muscles. 

Any method which will cause an increase 
in metabolism, rate of blood flow or blood 
pressure, should decrease the incidence of 
embolism. Thyroid effectively increases 
metabolism. Plummer’s observation that 
in hyperthyroid patients thrombosis and 
embolism seldom occur, even when dis- 
turbances in blood flow due to the asso- 
ciated cardiac decompensation is present, 
led Walters 19 to institute a regime in which 
dessicated thyroid, grains 2, three times a 
day, is given postoperatively, with a marked 
reduction in the incidence in the 4500 cases 
done on his service. 

In agreement with Walters, Freund 9 
markedly decreased the incidence of em- 
bolism by thyroid administration. He 
reports one case of fatal embolism in 4000 
operations. Even in prostatectomies, he 
has reduced the incidence to 0.2 per cent. 
Freund warns against the simultaneous use 
of thyroid and insulin in diabetics. 

EXPERIMENTAL EXTRACORPOREAL 
THROMBOSIS 

Shionoya, Johnson and Rowntree- s re- 
ported on their experiments in the produc- 
tion of thrombosis by the use of an extra- 
corporeal cannula loop, the cannula being 
inserted into the carotid artery and jugular 
vein of rabbits. Mechanical, physical and 
chemical factors were varied to determine 
the effects on rate and type of thrombus 
formation. The marked influence of slowing 
of the circulation on thrombosis was 
quickly recognized. The}' found that any- 
thing that tended to retard the circulation 
would hasten the process of thrombosis. 
Conversely, when circulatory stimulants as 
thyroxin or ephedrin were injected into 
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the animal, the circulation was maintained 
considerably longer than normal without 
clotting occurring in the cannula. 

If venous stasis is the outstanding single 
factor in the etiology, what then, may be 
done to influence the circulatory stasis? 
The following measures are at our disposal: 
(1) careful preoperative preparation, espe- 
cially in those of advanced years, providing 
aid through digitalis to a weak or failing 
circulation; and (2) reduction of fluid loss 
by omitting preoperative purgation; by 
providing adequate fluid intake, and avoid- 
ing unnecessary inanition. 

During Operation . Careful operative 
technique; clean cut dissections; accurate 
hemostasis; avoiding mass ligatures, and 
avoidance of undue pressure on great veins 
by retractors. 

Postoperative. 1. Adequate fluid intake 
by intravenous, rectal or subcutaneous 
routes; 

2. Intelligent use of circulatory stimu- 
lants; 

3. Tight bandages should be avoided; 
especially should the free mobility of the 
chest be preserved. If we consider that 
the return flow of blood in the vena cava 
is largely due to the suction of the heart 
and the respiratory movements, then the 
increased abdominal pressure due to post- 
operative distention and the splinting of 
the diaphragm must cause considerable 
stasis in the veins of the pelvis. With the 
use of the Gatch bed and Fowler’s position, 
we have the double factor of gravity and 
constriction in the region of Poupart’s 
ligament increased by the flexion of the 
thighs and the lower border of tight 
dressings, to embarrass venous flow; 

4. Existing preoperative varicosities 
should be bandaged; 

5. Position of the patient should be 
frequently changed to overcome stasis; 

6. In abdominal cases every effort should 
be made to prevent and reduce postopera- 
tive nausea, vomiting, and gastric dilata- 
tion by the early use of the Levin tube, 
and energetic measures instituted for 
combatting intestinal paresis in peritonitis 
cases. Bancroft 3 believes that distention 
is lessened if food is given early. Alvarez 


and others have shown that when a bolus 
of food passes through the pylorus, intes- 
tinal peristalsis is stimulated, which will 
carry with it gas as well as solid material. 
In uncomplicated cases, Bancroft routinely 
gives tea and toast the afternoon following 
the morning operation; 

7. Routine employment of oxygen and 
COo postoperatively for five minutes every 
two hours for the first twenty-four hours 
to prevent venous stasis by forcing deep 
respirations at a period when all vital 
functions are at low ebb; 

8. Encouraging the use of early sys- 
tematic exercises of the arms and legs, 
and especially daily elevation of the foot 
of the bed, as a mechanical method of 
increasing the venous flow from the 
dependent pelvic region. Pool, 24 in 1913, 
published an article on systematic exercise 
in postoperative cases in which he recom- 
mended exercises of the arms and legs 
be commenced the third day operative. 
Gamble 11 recently suggested using a pair 
of bicycle pedals mounted on a board base 
which can be placed conveniently for 
exercising the lower limbs. 

Bettman of Leipzig, described a manual 
apparatus, a modified Perthe inflatable 
cuff which is attached to the bed, and 
controlled by a simple lever mechanism 
operated by raising and lowering the limb. 

BIOCHEMICAL FACTORS 

Evans 7 calls attention to the similarities 
between thrombosis following operation, 
parturition and the acute fevers. All of 
them follow tissue injuries with subsequent 
absorption of broken down products. In 
a study of the platelet count of postopera- 
tives he found an increase from four to six 
days after operation, reaching its maximum 
about the tenth day, and then declining to 
normal during the subsequent ten days. 
He believed that the disintegration of the 
platelets provides material which is asso- 
ciated with the formation cf thrombin, 
and the coagulation of fibrinogen. 

Patey 23 argues that to prove the exist- 
ence of a relationship between the numeri- 
cal platelet increase and the liability 
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to postoperative thrombosis, it is necessary 
to prove that the operation of splenectomy 
is more liable to be complicated by throm- 
bosis and embolism than other operations. 

Koenig 15 believes that the vessel wall 
is injured by a toxin found in disintegrated 
muscle. He calls attention to the fact that 
thrombosis is most frequent in conditions 
accompanied by pronounced nuclear de- 
struction, and in cases of tumor, inflamma- 
tion and fracture. He believes detoxification 
can be accomplished by autogenous blood 
injections. 

Allen 1 observed the blood changes follow- 
ing operation, and reported that fibrinogen 
is probably the most important of these 
changes. The number of platelets, cho- 
lesterol and bleeding time, showed no 
definite changes. The coagulation time 
and blood calcium showed slight variations. 
The number of erythrocytes and leucocytes, 
the prothrombin time, the fibrinogen and 
the lipoids showed definite and constant 
changes. The increase of leucocytes is 
significant because leucocytes are known 
to furnish thromboplastic substances that 
play an important part in coagulation. 

Allen states “This non-specific physio- 
logic change may partially explain the 
relatively high incidence of pulmonary 
embolism occurring in surgical patients 
as compared with non-surgical patients.” 

Bancroft and Stanley-Brown 3 performed 
experiments on dogs wherein vessels were 
ligated, causing necrosis of the organs they 
supply, such as the gall bladder and 
appendix and found an increase in the clot- 
ting factors of the blood. 

Physiochemical studies made by Ban- 
croft 4 and his associates over a period of 
years, have shown that patients with 
postoperative thrombosis and embolism 
have an increase of blood clotting elements 
in their blood. In studying the individual 
factors in blood clotting they found the 
following: 

1. Fibrinogen. Experimental as well as 
clinical evidence seems to indicate that the 
concentration of fibrinogen within wide limits 
has little influence on clotting time. But inas- 
much as any condition which brings about a 
concentration of the blood (such as dehy- 


dration) may show an abnormally high fibrin- 
ogen, and, as such blood has a high viscosity 
and is therefore subject to venous stasis, a con- 
dition favoring clotting ... a high fibrinogen 
may indirectly indicate the possibility of danger 
from thrombosis. 

2. Calcium. The independability of calcium 
in the clotting process has led to the belief that 
deficiencies or excesses of calcium must influ- 
ence clotting. Clinically, normal blood calcium 
is found in hemophilia, and in the hemorrhagic 
diathesis of obstructive jaundice. In fact, there 
are no marked changes in the coagulation time 
in either the most marked hypocalcemia of 
parathyroid previa, or in the high blood calcium 
of hyperparathyroidism. No elevation in blood 
calcium has been demonstrated on spontaneous 
thrombosis. 

3. Thromboplastin. This substance pos- 
sesses the power of converting prothrombin 
into thrombin, in the presence of calcium. 
Unlike prothrombin, which appears to be 
limited to blood plasma, thromboplastin is 
widely distributed in the body. While 
platelets constitute the most important 
source of thromboplastin, it is probable 
that all cellular structures contain this 
substance, and liberate it when injured. 

As the rate of clotting is dependent on 
the thrombin concentration in the blood 
it was their basis for developing a practical 
quantitative method of determining blood 
coagulation. 

The}- 4 describe the technique of the 
plasma clotting test, which is a measure 
of the concentration of prothrombin and 
thromboplastin in the blood. They con- 
sider that 1 .45 is the normal plasma clotting 
time. Using this time in seconds as the 
numerator, and the patient’s plasma clot- 
ting time in seconds as the denominator, 
they obtain an index which they call the 
“plasma clotting index.” This index nor- 
mally ranges from 0.8 to 1.95. Readings 
below 0.8 are on the bleeding side, and 
those above 1.05 are on the clotting side. 

They then attempted to determine 
whether the clotting factors could be 
changed by some therapeutic means. At 
the suggestion of Loeb of Columbia Uni- 
versity, they used 10 c.c. of a 10 per cent 
solution of sodium thiosulphate intra- 
venously, for three successive days. They 
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believe that sodium thiosulphate should 
be used prophylactically in patients having 
a high clotting index, and that it shortens 
the convalescence in cases of phlebitis. 
Its therapeutic value is prophylactic, 
rather than curative. 

Mills 20 and Kugelmass 10 have shown 
that a carbohydrate and fat diet will 
raise the basal metabolism but will not 
increase blood clotting elements, while a 
protein diet not only raises metabolism 
but definitely increases blood clotting 
elements. 

It is Bancroft’s belief that in a number 
of cases, thrombosis and embolism may 
be aborted by administering a diet low in 
fats and carbohydrates, and the intra- 
venous administration of sodium thiosul- 
phate. In 1932 they reported 4250 operative 
cases treated under their regime with 1 1 
cases of phlebitis, and no death from 
embolism. 

CONCLUSION 

In clinics where a definite prophylactic 
regime has been instituted both preopera- 
tively and postoperatively, and drugs 
given to influence clotting factors, statistics 
show a marked decrease in the incidence 
of thrombosis. 

SUMMARY 

Until more definite facts are known 
concerning the chemistry of blood coagula- 
tion and the therapeutic control of clotting 
factors, our efforts must be aimed at the 
removal of factors which predispose to 
thrombosis, and most especially venous 
stasis in the large veins of the pelvis. 
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PREGNANCY IN RUDIMENTARY HORN OF BICORNU ATE 

UTERUS 

SPONTANEOUS RUPTURE; OPERATION WITH RECOVERY 
Sanford Kaminester, m.d., f.a.c.s. 

Associate Attending Obstetrician and Gynecologist, Greenpoint Hospital 
BROOKLYN, NEW YORK 


P REGNANCY in the rudimentary 
horn of a bicornuate uterus although 
not one of the rarest happenings in 
obstetrics is by no means common. Such 
a case is always of interest because of the 
drama associated with it and the satisfac- 
tion resulting from a successful termination. 

Many women with congenital abnor- 
malities become pregnant and abort with 
no complications. Often the abnormality 
is not recognized even then. It is a not 
unusual occurrence for women with these 
defects to go to term and have normal 
spontaneous deliveries. 2-5 Frequently, then 
too, the abnormality goes unrecognized. 
Thus Zanela 1 in reporting 6 cases of rup- 
tured uterus mentions one woman who 
delivered her fourth child before the uterus 
ruptured. Another patient in this series 
ruptured her uterus in her fourth preg- 
nancy with a transverse presentation. Each 
of these women had a bicornuate uterus 
with a single cervix. 

The fact that one horn of such an ab- 
normal uterus may have no connection 
with the other nor with the vagina is 
also mentioned in various textbooks. 2 - 5 
Guerrant 6 reports from Ladin’s clinic a 
primipara in whom rupture of a right rudi- 
mentary horn occurred when she was four 
months pregnant. She was operated upon 
and recovered. Fabris 7 reports a case of 
rupture in a rudimentary horn at three 
months. Sheldon, 8 reporting 26 cases of 
rupture of the uterus, describes in his Case 


xxi, a patient, para v, who, at six months 
gestation, ruptured the left horn of a 
bicornuate uterus and recovered. Gordon, 9 
reports a case in which there was fairly 
wide separation of the rudimentary horn 
from the larger one. This patient had 
rupture occur at the fifth month in her 
first pregnancy. 

Although one usually associates rupture 
of the uterus with a patient critically ill, 
Kelly and Noble 10 state that “ ... in 
some cases of spontaneous rupture during 
pregnancy, the haemorrhage is so slight 
as to pass unobserved and the accident is 
discovered onR when operative procedures 
become necessary for removal of the fetus.” 

The case reported here adds to the litera- 
ture another case of pregnancy in a rudi- 
mentary horn of a bicornuate uterus in 
which external migration of the sperm 
occurred. This case terminated in spon- 
taneous rupture, at five and one-half 
months followed by operation and recovery. 

R. D., aged twenty-four years, was admitted 
to the Greenpoint Hospital, November 5, 1936. 
She had been married for a year and a half and 
had had her last menstrual period on April 18, 
1936, five and a half months previous to admis- 
sion. This was her first pregnancy. 

The pregnancy had been normal except for 
moderate pain in the lower abdomen in August 
and October, 1936. This pain had been sharp 
enough to limit the patient’s activity but not to 
incapacitate her. At four o’clock on the morn- 
ing of admission, the patient experienced severe 
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pain in the epigastrium and in the region of 
the umbilicus. A physician was called but could 
feel no labor pains. He listened for and heard 



the fetal heart and administered morphine 
sulphate grain to relieve the pain, following 
which the patient vomited. At nine a.m. a 
second, more severe attack occurred, accom- 
panied by vertigo and faintness. 

On admission to the hospital at eleven a.m., 
the following observations were made. 

“The patient is a well nourished, well 
developed young adult female, acutely ill. She 
is in shock. Her pulse is 140 beats per minute, 
her blood pressure is 48/25. The skin is pale, 
lips cyanotic. There is a cold perspiration on her 
face. The heart tones are distant. The abdomen 
is distended, a swelling reaching from the 
symphysis to a point halfway between the 
navel and the ensiform. No fetal movement is 


visible nor palpable. The fetal heart is not 
audible. The fetal parts are easily palpable; no 
uterine contractions are made out. In either 



Fig. 2. X-ray picture following lipiodal injection. 

lower quadrant, there is exquisite tenderness 
with marked rebound tenderness. No masses 
are felt but there is marked tenderness in either 
vaginal vault.” 

Morphine sulphate grain }■£ was adminis- 
tered and a solution of 5 per cent glucose was 
given by hypodermoclysis. The patient was 
placed in Trendelenburg position. The blood 
pressure readings were taken at fifteen minute 
intervals; by five p.m. it had risen to 90/60, and 
the pulse rate was 130. Since there was no 
further improvement 500 c.c. of blood was given 
by indirect transfusion and the patient’s abdo- 
men was opened. 

A large quantity of free blood and blood 
clots were found. The omentum reached into 
the pelvis. Behind it an anmiotic sac containing 
a dead fetus (Fig. 1) was found. This sac was 
ruptured and the fetus was delivered. It was 
then discovered that the placenta was protrud- 
ing from a rent in the posterior wall of the left 
horn of a bicornuate uterus. This uterus meas- 
ured 10 cm. in diameter. Attached to it were 
the left tube and ovary. A very definite band of 
constriction separated this structure from the 
right horn. It was easy to apply two clamps 
across this band and remove the left horn. 

Following operation, a second transfusion of 
250 c.c. of blood was administered. Except for a 
moderate morbidity and some separation of the 
wound edges, the patient made an uneventful 
recovery and left the hospital on the eighteenth 
day after operation. 
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When the specimen was examined, one was 
unable to make out a canal at the site of 
transection. Numerous blocks were cut from 
this region for microscopic study but none 
of them revealed anything resembling an 
endometrium. 

Two months after operation, the patient was 
seen again. The abdominal wound was healed. 
Lipiodol was injected into the cervix and an 
x-ray picture was taken which showed one 
uterus and one patent tube (Fig. 2) . It failed to 
give any suggestion of a remnant of a left 
uterine horn. 

DISCUSSION 

Although the failure to find a canal at 
the site of transection of a rudimentary 
left cornu is not conclusive evidence of its 
absence, two other findings point to this 
conclusion. One is the fact that a band of 
tissue separated the left cornu from the 
rest of the uterus and the other, is the ab- 
sence of any evidence of even a minute 
canal going toward the left side of the re- 
tained uterus in Figure 2. We must there- 
fore deduce that we are dealing with another 
case of “wandering fertilized ovum” 11 or 
transperitoneal migration of the sperm. 

SUMMARY 

A case is reported of a twenty-four year 
old primigravida in whom spontaneous 


rupture of a rudimentar} 7 uterine horn oc- 
curred after five and one-half months 
amenorrhea. The ruptured horn and dead 
fetus were removed at laparotomy. The pa- 
tient recovered. Two months later an x-ray 
picture taken following transuterine injec- 
tion of lipiodol showed the remaining horn 
and tube of a bicornuate uterus. 
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EPIGASTRIC HERNIA CAUSING SEVERE SYMPTOMS* 

M. R. Charlton, m.d., f.a.c.s. 

TILLAMOOK, OREGON 


T EXTBOOKS on surgery as a rule 
discuss epigastric hernia rather briefly 
and inadequately. They all state, 
however, that the condition is a cause of 
various symptoms which may be con- 
fused with those of intra-abdominal dis- 
ease. From time to time, we need to be 
reminded of such obvious facts in cases 
seen rather infrequently by the general 
practitioner. This particular point was re- 
cently emphasized for me by the following 
case. 

J. S., aged sixty years, male, came to the 
hospital April n, 1936 complaining of severe 
abdominal pain. 

Past Histoiy. When sixteen years old he was 
operated on for harelip. While taking the 
anesthetic he began to vomit and was struck 
across the abdomen by one of the doctors to 
start him breathing. Patient dates his stomach 
trouble of long standing from this occurrence. 
He began to have attacks of stomach ache after 
this, lasting for a day or two. These spells 
occurred from a week to a year apart, but 
gradually increased in frequency and severity. 
In the interim he suffered constantly from in- 
digestion. He has had much treatment but no 
surgery. Eight years ago he spent three months 
in a hospital in Tacoma under treatment for 
ulcer with very little benefit. He had typhoid 
fever at twenty-four years, but no other serious 
illness. He has had no acute attacks of pain for 
three years preceeding the present illness but 
has been on a diet constantly for indigestion. 

Present Illness. March 20 at 3 p . m . he 
suffered a severe abrupt attack of pain in the 
pit of the stomach. He had eaten a meal of 
meat loaf in a restaurant a half hour previously. 
This was a departure from his customary diet 
and was attributed by the patient as the cause 
of the attack. After the pain started he vomited 
and was partially relieved but the pain has 
continued intermittently since. He has vomited 
daily, sometimes five times. He has been on a 
milk diet. 

Examination showed a robust well preserved 
male, 6 feet tall, weighing 190 lbs. evidently in 


extreme pain and appeared in mild shock. There 
is evidence of a repaired hare lip and complete 
cleft palate. His temperature was 100:4; the 
pulse rate 104, slightly irregular; blood pressure 
110/70. The physical examination was nega- 
tive except for the abdomen. 

There was no distention or rigidity, except 
that pressure in the epigastrium provoked 
resistance. There was a palpable boggy mass in 
the lower left quadrant, probably feces and a 
5 cm. soft tender, irreducible tumor just above 
the umbilicus. No opening in the facia could be 
felt. 

The patient’s appearance on admission 
was such that a ruptured peptic ulcer was con- 
sidered, but as this did not square with the 
physical findings a policy of watchful waiting 
was followed, and the acute pain gradually 
subsided somewhat. The urine and blood were 
normal and the Kahn test was negative. 
X-ray examination showed normal contours 
with increased peristalsis. 

On April 1 5, under avertin and procaine, an 
incision was made over the linea alba. The 
tumor proved to be a fatty mass larger than it 
appeared from palpation and flattened out 
about 7 cm. in diameter. There was a circular 
opening through the fascia about 2 cm. in 
diameter through which omentum protruded. 
The sac could not be distinguished except at 
the edges of the opening. Exploration of the 
abdomen revealed no pathoIog3 r except that 
the vessels of the stomach appeared engorged. 
The mass, continuous with omentum was 
excised, the peritoneum adherent to the ring 
separated and closed, and the opening in the 
fascia overlapped laterally. 

On the day following the operation the 
patient had a profuse bloody emesis and con- 
siderable pain for four days. Following this the 
convalescence was uneventful and he was dis- 
missed on the eighteenth postoperative day. 
Up to this time he has been entirely relieved of 
his symptoms. 

An epigastric hernia is formed, accord- 
ing to Quain 1 by a small tag of preperi- 
toneal fat or the fat in the fold of the 
hepato-umbilical ligament forcing itself 
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through the transversalis and rectus fascia 
at the site of the opening for a blood vessel. 
These most often occur in the linea alba. 
Most of these hernias remain quite small, 
are not hernias of the abdominal contents 
and do not involve the peritoneum. Small 
hernias elsewhere are often difficult to 
detect by palpation from without. Para- 
doxically the small epigastric hernias can 
not be detected by palpation from within. 
This point must be kept in mind in explora- 
tion. A certain percentage, not more than 
1 in 20 according to Moschcowitz, 2 continue 
to enlarge until the opening in the fascia 
permits intra-abdominal pressure to force 
the peritoneum through it followed by ab- 
dominal contents, usually omentum. 

One would naturally expect these larger 
hernias with formed sacs to cause the more 
severe symptoms. However, this does not 
appear to be the case. Quain 1 states that 
epigastric hernias with well formed sacs 
cause no more symptoms than smaller 
ones; Sullivan and Antupit, 3 that it is the 
small hernias the size of a pea, that cause 
the most symptoms of abdominal disease. 

The symptoms and signs of epigastric 
hernia may quite properly be divided into 
two groups: (1) those local symptoms di- 
rectly associated with the hernia, namely 
tumor, tenderness at the site of the open- 
ing, local and superficial, due to preperi- 
toneal fat caught in the ring and often 
relieved by recumbency; and (2) symptoms 
not directly associated with the hernia and 
simulating such a variety of conditions as 
gastric cancer, peptic ulcer, gall-bladder 
disease, chronic appendicitis, and inter- 
costal neuralgia. 

While most surgeons seem to accept this 
latter class of symptoms as sometimes being 
caused by epigastric hernia the opinion 
is by no means unanimous. Lewisohn 4 does 
not believe that simple epigastric hernia 
causes serious gastrointestinal symptoms. 
He observed 1 3 cases over a period of three 
years in which the repair of such a hernia 
did not relieve symptoms. Eleven of these 
cases proved to have lesions in the stomach 
of duodenum. He also emphasizes the fre- 
quency of co-existing disease with epigas- 
tric hernia. 


Moschcowitz 2 believes epigastric hernia 
is responsible for intra-abdominal symp- 
toms in only a small percentage of cases; 
Gilbride, 5 that the hernia does not cause 
symptoms simulating intra-abdominal dis- 
ease and that these are due to associated 
conditions. 

On the other hand, Friedenwald and 
Morrison 6 in a comprehensive review re- 
port 65 cases causing symptoms in their 
experience. Eleven of these were confused 
with chronic appendicitis, 7 with gall- 
bladder disease, 7 with duodenal ulcer, and 
3 with cancer of the stomach. Most of these 
cases were entirely relieved by repair of 
the hernia. They state that many patients 
who have been treated for years for ulcer, 
gastritis, nervous dyspepsia, and gallstones, 
are cured by repair of the hernia. 

I believe that in the course of routine 
physical examinations these small hernias 
are discovered not at all infrequently and 
that they seldom cause any severe symp- 
toms. With no records to support it, my 
personal belief is that it is only the hernia 
involving intra-abdominal contents that 
causes intra-abdominal symptoms. 

SUMMARY 

1. One case of epigastric hernia involv- 
ing abdominal contents is reported which 
was apparently responsible for severe 
symptoms of intra-abdominal disease. 

2. It is still a controversial matter 
whether or not simple epigastric hernia 
simulates intra-abdominal disease. 

3. In exploratory procedures epigastric 
hernia should be kept in mind when intra- 
abdominal disease is expected, and vice 
versa; also the possibiIit3 r of the two condi- 
tions co-existing. Further, the anatomical 
considerations making small hernia not 
evident from within the abdomen are to 
be considered. 
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VOLVULUS OF RIGHT COLON AND MECKEL’S 

DIVERTICULUM* 

Adolph A. W alkling, m.d. 

Assistant Professor of Surgery, Jefferson Medical College; Assistant Surgeon, Pennsylvania and Jefferson Medical 

College Hospitals 

PHILADELPHIA 


V OLVULUS of the right colon is less 
common than volvulus involving the 
left colon. This is due, of course, to 
the fixation of the right colon. There is 
almost invariably a congenital abnormality 
present in order that volvulus of the right 
colon can occur. 

Insufficient intestinal fixation is by far 
the most frequent cause of obstructive 
symptoms due to anomalies of intestinal 
rotation and the most frequent form of 
obstruction is volvulus. 

O. J., male, white, ten years old, was ad- 
mitted to Medical Service B. Jefferson Hospi- 
tal, November iS, 1920, complaining of pain 
across the abdomen and vomiting. 

There were five brothers and sisters, all 
living and well. 

Past History. He weighed four pounds at 
birth and was “difficult to raise.” He had many 
illnesses. Five years ago, he had what was 
thought to be appendicitis, but was not op- 
erated upon. Every few months, for the last 
five years he has been subject to attacks of 
cramp-like and intermittent pain in the abdo- 
men referred to the navel which lasted forty- 
eight hours, and was associated with vomiting 
every fifteen or twenty minutes. During the 
interval he was perfectly well. He has always 
been constipated and used laxatives or enemas 
continually. 

Present Illness. At 2 a.m., November 17 he 
was awakened with severe cramp-like pains in 
the abdomen and vomiting. The vomiting 
continued until 6 a.m. Wretching continued 
thereafter until admission at 5 p.m. November 
18. The symptoms subsided suddenly and he 
was perfectly well during the remainder of his 
stay in the hospital. 

Laboratonr Studies. Blood count, gastric 
analysis, gall-bladder drainage, stool and urine 
examinations were normal. 


X-ray Studies. November 21, 1929. No 
evidence of organic disease. There was some 
gastric retention but no cause could be found. 
The cecum freely movable and was not tender. 

Diagnosis. Gastrospasm. Cholecystogram 
and fiat plate of abdomen negative. 

Physical Examination. A well nourished 
young white boy, with no abnormal findings. 
The abdomen was fiat; no masses were pal- 
pated but there was tenderness on deep pres- 
sure at the navel and in both flanks. 

He was discharged November 27, 1929, with 
the diagnosis of gastrospasm. 

August 24, 1931 he was readmitted with the 
same complaints and after two days in the 
hospital the father took the child home after 
refusing operation. It was thought that there 
was a Meckel’s diverticulum present. No x-ray 
studies were made at this time. 

He was again readmitted March 14, 1933. 
Since his release from the hospital August 26, 
1931, he has had his usual attacks of pain and 
vomiting but has always been relieved in a few 
hours by rest in bed and hot water bottles. 
At 4 p.m., March 13, 1933, an attack began 
suddenly while at school. The vomiting con- 
tinued for two hours. The pain increased in 
severity and about 7 p.m. the right side of the 
abdomen was becoming distended. He was 
driven forty miles in an automobile to the 
hospital. 

Physical Examination. The patient was 
lying on his back with his knees drawn up and 
having spasmotic attacks of abdominal pain. 
The head and chest were negative. 

The abdominal wall was tense, and the 
abdomen distended assymetrically, mostly in 
the right. There a cystic, tender mass occupied 
the whole right side of the abdomen and ap- 
peared to be distended bowel. Diagnosis of 
volvulus was made and the patient operated 
upon. 

Operation. March 14, 1933, ether anes- 
thesia. 


Rend before the Philadelphia Academy of Surgery, December 2, 1935. 
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On opening the abdomen through a right 
paramedian incision, a large quantity of dark 
brown fluid escaped. A large, cystic, black 



Fig. 1. Specimen removed at operation. 


mass presented itself and was found to be 
cecum, ascending colon and ileum. There was a 
Meckel’s diverticulum attached to the umbili- 
cus by a cord. The cecum, ascending colon and 
distal ileum were rotated over from right to 
left making one complete turn. The whole mass 
then was found to be across the cord from 
Meckel’s diverticulum. This cord was cut and 
the mass delivered. The vessels were throm- 
bosed and the intestinal wall gangrenous. The 
ileum proximal to the diverticulum was cut 
across between Payr clamps. The cecum and 
ascending colon were attached by a very long 
mesentery and the axial center of rotation was 
the proximal transverse colon. The transverse 
colon proximal to the midcolic artery was cut 
between clamps and the mass removed. A side- 
to-side anastomosis was made between the 
ileum and transverse colon using the Kerr 
technique. The edges of the mesentery were 
brought together and the abdomen closed with 
a drain in the pelvis. 

Progress. The patient was treated with 
intravenous glucose and saline by hypodermo- 


clysis and duodenal tube. There was marked 
distention. On the seventh day he had several 
copious dark watery bowel movements. There- 
after his convalescence was uneventful but 
for a slight infection of his wound. He was 
discharged the thirty-fifth da3 r as well. 

A third readmission was on November 9, 
1934. The patient had been perfectly well 
since the previous operation. He had had none 
of the digestive disturbances that he had 
previously and has not had to use laxatives. 
That day, after lunch he had a sharp pain in the 
abdomen with vomiting. The pain was spasmo- 
dic and severe. One enema was effectual at 
2 p.m. but he had passed no gas or feces since. 
The pain has continued. 

Examination . The abdomen was distended, 
tense and tender; peristalsis was hyperactive. 

Diagnosis. Obstruction. 

Operation. A low midline incision was made. 
Distended ileum was found in lower abdomen. 
A band of adhesions had anchored the ileum to 
part of the scar of the previously excised 
mesenter}' of the ascending colon. This was cut 
and ligated. There were no other adhesions in 
the abdomen. The site of the anastomosis done 
six months ago was satisfactory and the stoma 
was probably inches long. The abdomen 
was closed without drainage. 

Recovery was uneventful. 

He has been seen several times since his last 
operation and has had no further trouble. 

Rotation of the intestinal tract occurs in 
three stages. The first step takes place 
between the fifth and tenth week while 
the loop of midgut lies in the umbilical 
cord. The second stage is characterized by 
the further elongation and finally a return 
to the abdominal cavity of the whole in- 
testinal canal. Fixation is maintained by 
the vitelline duct and the vitelline artery 
which is the termination of the superior 
mesenteric artery. The cecum is caused to 
descend to the right loin by further elonga- 
tion of the colon. This is complete about 
the eleventh week. The term “non-rota- 
tion” refers to a failure in the second stage. 
The third stage is characterized by the 
further descent of the cecum and fixation 
of certain portions of the intestine to the 
posterior abdominal wall by fusion of their 
mesenteries with the posterior parietal 
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peritoneum. The third stage is complete 
usually about the first month. 

The predisposing causes of volvulus are 
(i) an unduly narrow loop or group of 
loops of intestine, (2) undue length of 
mesentery, and (3) a point of adhesion at 
the convexity of the loop, which can act as 
an axis of rotation. The exciting causes are 
(1) unusual effort or accidental movement 
of the body, (2) the peristaltic motility 
of the intestine, and (3) undue distention of 
the intestine. In this instance we have two 
factors to consider as the cause of volvulus; 
(1) an elongated mesentery or a failure 
fixation of the cecum and ascending colon 
and (2) fixation of the convexity of the 
loop by the remains of the vitelline duct. 


The volvulus occurred in this instance by 
a rotation of the cecum, ascending and 
proximal transverse colons and the terminal 
ileum on its mesenteric attachment. The 
mass then folded over the remains of the 
vitelline duct. 

SUMMARY 

A case of volvulus of Meckel’s diverticu- 
lum is reported, illustrating the fact that 
gastrointestinal symptoms in growing chil- 
dren may be the result of certain congenital 
anomalies which may require rather radical 
surgery. Congenital anomalies of the right 
colon are probably more common than 
previously supposed. This patient had three 
anomalies which produced symptoms. 




When it [fecal impaction] is situated beyond the reach of the finger, 
or if of too firm a consistency to be easily manipulated, inject 8 or io fluid 
ounces of warm mineral oil, olive oil, or cottonseed oil, with the patient 
in the knee-shoulder position. Allow this to remain for 12 hours, and it 
will so soften and disintegrate the mass that it can be usually passed with- 
out any difficulty. 

From — “Synopsis of Ano-Rcctal Diseases” by Louis J. Hirschman, m.d. 



ACUTE REGIONAL (TERMINAL) ILEITIS 

Thomas J. Ryan, m.d. 

PHILADELPHIA 


T ERMINAL ileitis is described as a 
chronic and nonspecific granuloma- 
tous disease. It has been suggested by 
Crohn that an acute stage exists. The pur- 
pose of this case report is to record an 
instance of acute terminal ileitis and to 
review the suggested forms of treatment. 

Lee and Bockus, 1 state that it is possible 
that the chronic form of this disease may 
result from an acute stage, and refer to the 
case reported by DeCourcy 2 in which an 
operation upon a girl twenty years of age 
revealed marked inflammation of the 
terminal twelve inches of ileum. The in- 
flamed bowel was returned to the abdomen 
and the patient made a complete recovery 
after a very stormy convalescence. 

Mixter 3 quotes the grouping of regional 
ileitis suggested by Crohn: 

Group i. This group shows signs of 
acute intra-abdominal inflammation, in- 
distinguishable preoperatively from acute 
appendicitis. There are pain and tender- 
ness in the right lower quadrant, cramps, 
fever and Ieucocytosis. A mass may be 
palpable. At operation the terminal ileum 
is reddened, greatly thickened and bleeds 
readily, and its mesentery is edematous 
and contains enlarged hyperplastic lymph 
nodes. The appendix may be reddened and 
involved by contiguity but it shows no 
mucosal inflammation. 

Group 2. The second stage presents 
symptoms suggestive of ulcerative colitis. 
There is colicky abdominal pain and loose- 
ness of the bowels, at times with blood 
and mucus. There is slight fever, malaise, 
marked loss of weight, and anemia, often 
severe, develops. 

'Lee and Bockus. Ann. Surg., 102: 412-421 (Sept.) 
' 935 - 

2 DeCourcy. Jour. Med., 15: 216, 1934. 

3 Mixter, C. G. Ann. Surg., 102: 674-694 (Oct.) 

' 935 - 


Croup 3. The stenotic stage follows 
the ulcerative phase. Due to the extreme 
thickening of the bowel wall the lumen of 
the bowel becomes constricted and may 
be partially obliterated by the healing of 
the mucosal ulcerations. Usually the nar- 
rowing is most evident near the ileocecal 
valve, while above, in the more recently 
involved portion of the bowel, the earlier 
ulcerative phase predominates. The st'mp- 
toms are those of partial obstruction of the 
small intestine. In this stage a mass is 
usuall}' felt. 

Group 4. The stage of fistula formation. 
This is a late manifestation of the disease 
and is the result of slow perforation of the 
ulcers. Frequently multiple fistulas are 
formed which may open externally through 
the abdominal wall or may be internal and 
at times can be demonstrated by roent- 
genologic examination of the gastroin- 
testinal tract. In contradistinction to 
appendiceal fistulas which tend to heal, 
such fistulas are persistent and resist op- 
erative attempts at closure. 

Mixter stated that 

they have operated upon only one case that 
might have been placed in the early phase of the 
process. In this case an immediate resection and 
anastomosis were performed with prompt 
recovery. The question may well be raised 
whether or not a procedure of this magnitude 
was indicated in the early stage of the disease 
and whether a temporary illeostomy or ileo- 
colostomy might not have sufficed. In answer it 
can be said that the disease tends to progress, 
and where graded procedures have been em- 
ployed we have generally found that the 
involved segment of bowel has later developed 
some form of complication, whether abscess or 
fistula, that has rendered resection much more 
difficult and hazardous. 

In discussing Mixter’s paper Dr. Emmet 
Rixford referred to an acute case that came 
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under his care eight years previous, in 
which the lower third of the ileum was 
swollen, red, and covered with an exudate. 
The appendix was removed but no opera- 
tion was performed upon the ileum. Prompt 
recovery occurred with no recurring symp- 
toms to date. 

M. Q., a female aged eight years, was ad- 
mitted to the Misericordia Hospital on March 
17. 1936 with a temperature of 99 degrees, 
pulse rate 90, and respiratory rate 24. Urine 
examination was negative; hemoglobin 74 per 
cent, erythrocytes 4,370,000 and leucocytes 

3 1 ’ 000 - 

The chief complaint was abdominal pain 
associated with vomiting. Four days prior to 
admission the patient developed headache, 
nausea and vomiting. On the day previous to 
admission abdominal pain developed which 
was most marked in the right lower quadrant. 

General physical examination was negative 
except for rigidity over the lower abdomen, 
particularly on the right side. The father died 
of tuberculosis at thirty-three years of age, 
after having been confined to a sanitarium 
nine months prior to his death. There are four 
other children in the family, all well. The 
mother is in good health. With the exception of 
measles and whooping cough four years ago 
there are no other important items in the family 
history. 

A diagnosis of acute appendicitis was made 
and operation was performed on the day of 
admission. Upon opening the peritoneal cavity 
an excessive amount of peritoneal fluid was 
present, and an extensive inflammatory process 
involving the terminal portion of the ileum. 
The bowel wall was covered with a thick layer 
of fibrin which was removed and sent to the 
laboratory for examination. Three small areas, 
measuring inch in diameter, were darker 
than the major portion of the bowel, and ap- 
peared to be early areas of gangrene. The 
thickness of the bowel wall was very definite 
and extended from the ileocecal valve for a 
distance of about 8 inches. The edema gradu- 
ally subsided to normal bowel. There was no 
evidence whatever of any inflammatory reac- 
tion in the cecum. The mesenteric lymph nodes 
were enlarged but there was no pathology in 
the mesentery which would suggest mesenteric 
thrombosis. There was no evidence which might 


suggest that the pathology in the bowel was 
the result of a relieved intussusception. Cul- 
tures were made but no organisms were found. 
A first stage Mickulicz resection was performed 
and the abdominal cavity closed around the 
exteriorized bowel. 

On the third postoperative day the areas of 
discoloration had increased in size and it was 
thought advisable to resect the loop of intes- 
tine. Blood culture was negative. The patient 
died on the fourth postoperative day. 

Autopsy revealed that the patient died from 
a generalized peritonitis which was apparently 
primary inasmuch as there was no evidence of 
leakage at the operative site. The lungs showed 
evidence of a healed tuberculous nodule in the 
left lower lobe associated with pleural adhe- 
sions. The mesentery showed no evidence of 
vascular occlusion. The nodes were hyper- 
plastic. The pathological report on the ap- 
pendix was acute periappendicitis. Microscopic 
examination of the fibrin revealed nothing 
definite. A similar examination of the resected 
ileum revealed the following: 

PATHOLOGICAL REPORT 

Gross Description. Specimen consists of 12 
inches of resected ileum of normal calibre. The 
wall is uniformly thickened and edematous ex- 
cept the proximal 2 cm. which is normal in 
thickness. The serosa is covered with a thin 
layer of fibrin and the bowel presents a dusky 
appearance with scattered irregular black areas. 
The mucosa is smooth, thickened, velvety; it 
presents no definite ulcerations but has a varie- 
gated color with scattered petechial and small 
gangrene areas. The bowel is cut close and no 
mesentery is submitted with the specimen. The 
blackish areas of gangrene are more numerous 
near the mesenteric attachment. 

Microscopic examination of three sections jrom 
the thickened portion 0/ resected ileum. The 
serous surface is covered with a thick layer of 
fibrin. All layers of the bowel wall are involved 
in an acute diffuse suppurative inflammatory 
process, are edematous, show scattered areas of 
hemorrhage and much cellular exudation with 
polymorphonuclear leucocytes predominating. 
The mucosa shows partial degeneration and 
there are no areas of ulceration. 

Diagnosis. Acute diffuse suppurative in- 
flammation of ileum. 
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COMMENT 

At the time of operation it appeared that 
an extensive resection of the ileum would 
result in a fatal outcome. For this reason 
the cecum and inflamed portion of the 
ileum were brought out of the abdomen 
and the peritoneum carefully sutured 
around the bowel. The procedure was not 
justified by the result. 

In personal communications from Dr. 
Mixter and Dr. Crohn they suggested that 


an ileocolostomy, combined with resection, 
would probably be the best procedure to 
follow in this disease. Although this ex- 
tensive resection appears hazardous in the 
presence of such acute inflammation the 
recoveries reported justify the procedure. 
The case reports of DeCourcy and Rixford 
show that recovery will occur without re- 
section. Only through accumulated statis- 
tics will it be possible to finally determine 
the best method to follow. 




The Preparation of Suitable Maggots, (a) The securing of a suitable 
variety of fly, (b) The constant production of large quantities of eggs. 
(c)The sterilization of the maggots. 

The last is the crucial difficulty, and requires the activities of a skilled 
entomologist plus pathologist. 

From — “Recent Advances in Orthopaedic Surgery” by B. H. Bruns, 
f.r.c.s. and J. H. Ellis, f.r.c.s. 



STUDIES OF THE NATURAL HISTORY OF GENITOURINARY 
TUMORS. I: PRIMARY CANCER OF URETER 

AUTOPSY STUDY WITH REVIEW OF THE LITERATURE 

Judson B. Gilbert, m.d. 

SCHENECTADY, N. Y. 


T HE purpose of this study is to add an 
autopsy report of primar} r cancer of 
the ureter to the 40 previously pub- 
lished cases. Twenty of these reports show 
that no operative intervention was at- 
tempted and that the majority of the 
others had exploratory operations only. 
From this data the natural history proc- 
esses of this disease can be estimated. This 
study has been directed particularly to the 
duration of symptoms previous to observa- 
tion and the total length of life following 
diagnosis or operation. Since only reports 
of unquestioned primary malignant tumors 
have been accepted a composite study of 
the metastases and their extension has 
also been made. 

A full abstract of these accepted cases 
is not presented as recently several com- 
plete reviews have been published. Points 
of unusual interest are recorded and the 
accepted cases are arranged alphabetically 
and chronologically in the bibliography. 

CASE REPORT 

M. S., a sixty-eight year old, single, Russian 
laborer was admitted to Bellevue Hospital, 
with a chief complaint of pain in the epi- 
gastrium. The family and past histories were 
irrelevant. 

For two years the patient complained of 
dull epigastric pain which radiated downward 
over the entire abdomen, with indefinite rela- 
tionship to meals. Vomiting after meals, 
diarrhea and bloody stools, anorexia, a slightly 
productive cough and dyspnea had all per- 
sisted for one month. Precordial pain had been 
present for three days. He complained of 
nocturia five to six times for a month, and had 
lost 60 pounds in weight. 

Physical examination revealed an elderly, 
markedly emaciated, dehydrated and dyspneic 


man. The abdomen was slightly distended. 
The liver and spleen were palpable but not 
enlarged. The kidneys were not palpated. 
There were enlarged inguinal lymph nodes. 
His blood pressure was 98 systolic and 84 
diastolic. 

Laboratory Reports. Urinanalysis showed 
specific gravity 1.010; alkaline reaction; trace 
of albumin; a few epithelial cells but no pus or 
red blood cells were reported. Blood count: 
leucocytes 8200; polymorphonuclears 78, lym- 
phocytes 20, and transitional cells 2 per cent; 
erythrocytes 5,490,000; hemoglobin 70 per 
cent. 

A provisional diagnosis of carcinoma of the 
stomach was made. The patient died the 
following day before further studies could be 
accomplished. 

Autops\ r . An emaciated white male measur- 
ing 5 feet, 10 inches and weighing about 150 
pounds. No abnormal changes referrable to 
nose, mouth, eyes or ears were found, nor 
edema, jaundice or enlargement of the super- 
ficial lymph glands. The distribution of the 
hair was normal. The external genitalia ap- 
peared normal but the genitourinary organs 
were of most interest and are described in 
detail. 

The right kidney weighed 140 grams, 
appeared to be of normal size and was of 
reddish color. The capsule stripped easily 
leaving a smooth surface. There were no 
hemorrhages. On section, the normal markings 
of the kidney were easily distinguished. The 
right ureter appeared normal. The left kidney 
was increased in size and appeared Iobulated. 
The kidney was bluish-red and on section 
consisted of numerous well separated cystic 
areas. The parenchyma of the kidney was 
reduced to a shell and a greenish-yellow exu- 
date was present in the pelvis of the kidney. 
The ureter and the pelvis were markedly 
dilated, the ureter being dilated in its entirety. 
About 8 cm. from its entrance into the bladder 
there was a thickening of the ureteral wall 
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consisting of firm, white tissue, with encroach- 
ment upon the lumen by this growth. The 
bladder was of normal size with a slightly 



Fig. i. Low power of diffusely growing epithelioma 
of the ureter, grade xi. 


thickened wall. Close to the bladder neck the 
mucous membrane appeared hypertrophied 
and there was a region of bluish-black discolora- 
tion covered by an area of thick, yellowish 
exudate. The prostate was increased in size 
and cut with increased resistance, but appeared 
normal on section. There was no evidence of 
local extension or metastases in the other 
abdominal or thoracic organs. 

Summary 0/ Anatomical Diagnosis. Carci- 
noma of the lower third of the left ureter with 
dilatation; hydronephrosis of the left kidney; 
cystitis; prostatic hypertrophy; bronchopneu- 
monia; arteriosclerosis of the aorta; fatty de- 
generation of the liver, and general emaciation. 

Microscopic examination of the primary 
ureteral tumor showed a background of fibro- 
muscular tissue scattered through which were 
innumerable islands of tumor cells. The latter, 
for the greater part, showed large rounded or 
oval, rather richly chromatic nuclei embedded 
in a scanty smooth pinkish staining cytoplasm. 
Among them were a few very large flattened 
cells with richly chromatic, sometimes lobu- 


latcd nuclei resting in relatively very large 
amounts of smooth, bright pinkish staining 
cytoplasm. The whole represented the remains 
of cells of the squamous type. The tumor is a 
cliiTusely growing epithelioma. 

Incidence. The observation here re- 
ported is the only instance of proved pri- 
mary ureteral cancer in the 22,810 autopsy 
files of Bellevue Hospital from 1904-1935. 
The clinical files of the urological service 
of Bellevue Hospital show no records of 
this rare disease; Pack and Le Fevre in 
1930 disclosed no cases observed at the 
Memorial Hospital of New York, in their 
study of 16,565 malignant tumors. 

Age Period. There were no children or 
young adults in this series. Zironi’s and 
Scott’s reports are the only records of the 
fourth decade, both patients being thirty- 
six years of age. The oldest case reported 
by Richter, was an eight}' year old woman. 
There were 1 1 cases in the fifth, 10 each 
in the sixth and the seventh and 6 cases in 
the eighth decades. The mean age for the 
entire series was fifty-eight years while 
the average age was fifty-seven years. 

Sex and Color. There were 24 males and 
17 females in this series. Rousselot and 
Lamon reported the only tumor present 
in a Negro. 

Previous Duration 0/ Symptoms Related 
to Ureteral Cancer. In 7 cases this data 
is either missing or indefinite; in the re- 
maining 34 cases the average duration 
prior to diagnosis or operation was fifteen 
and one-half months. If the cases of Israel 
and Loewenstein, where the history re- 
corded symptoms for ten years, and the 
recent report of Cochems and Grauer with 
a duration of fifteen years are excluded, 
then we find a period of seven months as 
the average duration prior to diagnosis or 
operation. 

Israel and Loewenstein in 1911 reported 
a right sided ureterocele coincident with 
cancer of the left ureter; the presence of 
this ureterocele suggests urinary tract 
pathology of probably long duration. A 
recent report of my own with combined 
bilateral ureterocele, ureteritis cystica, and 
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primary cancer of the right ureter also 
gave a seven year history of urinary symp- 
toms. Cochems and Grauer’s patient, a 
fifty-one year old woman, complained of 
aching pain across the right abdomen and 
the right lumbar region for fifteen years. 
No hematuria was noted but the right 
kidney was palpable. The primary cancer, 
located in the middle third of the right 
ureter was found associated with Ieuco- 
plakia and a small calculus. Here again the 
long duration of symptoms suggests the 
presence of previous benign ureteral ob- 
struction with subsequent hydronephrosis. 

Symptomatology. Pain was the principal 
symptom which brought the patient for 
examination, as recorded in 33 cases. In 
6 cases the pain was predominantly in the 
back, and in the cases of Spiess, Schmitt 
and Glas the provisional diagnosis of 
“sciatica” was made. Hematuria was 
noted 21 times. Volante’s patient had 
noted gross bleeding eleven years pre- 
viously. In 28 instances a palpable tumor 
mass was noted on examination, which 
usually proved to be a hydronephrotic 
kidney above the ureteral obstruction. The 
primary ureteral tumors per se were not 
bulky in cross section, although the entire 
ureter may be involved. 

Cystoscopy and Roentgenographic Exami- 
nation. Cystoscopic examination was per- 
formed 22 times and in 16 cases aided 
directly in establishing the correct diag- 
nosis. The roentgenogram assisted in the 
diagnosis of associated calculi in 5 of 6 
cases. Davy in 1884 found the calculus at 
autopsy; however, he performed cysto- 
scopy but was unable to obtain urine from 
the left ureter which later proved to be 
the seat of primary cancer. Sommer in 1932 
was confused by the presence of a calcified 
ovary which existed on the same side as 
the primary tumor. Severe hemorrhage 
followed manipulation in Scott’s and 
Hunter’s cases which directly aided in the 
correct diagnosis. 

Diagitosis. In 9 reports a correct clinical 
diagnosis was made before operation or 
autopsy. The diagnosis of malignancy was 


made in the following cases: Ureteral 
tumor, eight times; osteosarcoma of the 
pelvis, twice; kidney tumor, twice; bladder 
tumor, twice; kidney pelvis tumor, once; 
and cancer of the stomach, once. 

The 2 cases of Hektoen and Butler sus- 
pected of being primary sarcoma of the 
pelvis later proved to be tumors of the 
lower third of the ureter, both on the right 
side, with secondary extension to the bony 
structures. Our own case was in extremis 
and the provisional diagnosis of cancer 
of the stomach was made from the history 
of predominantly gastrointestinal symp- 
toms. This symptom complex is commonly 
confusing in the presence of obstruction 
to the upper urinary tract. 

Operative Procedure. Surgical removal 
was not attempted in 20 instances, due 
either to inability to make a correct diag- 
nosis or the extremely poor condition of 
the patient on admission. Nephrectomy 
onfy was done by Gerstein. Nephrectoni}' 
and ureterectomy was done five times, 
while nephrectom}^ and splenectomy was 
done b} r Israel. Partial low ureterectomy 
only was performed in Snyder and Wood’s 
case because the condition of the patient 
prohibited further procedures. Hunter per- 
formed partial ureterectomy without neph- 
rectomy and successfully removed the 
entire tumor. Subsequent death was due 
to a colloid carcinoma of the stomach six 
years later. Exploratory kidney operations 
were done six times. Exploratory lapar- 
otomy, cystotomy, bladder cauterization 
and prostatectomy were performed once 
each. In 2 cases, bladder tumors were 
considered as extensions of the primary 
ureteral cancer. In the light of newer inter- 
pretation these tumors should be consid- 
ered as the extensive or diffuse simultaneous 
appearance of the same process and not a 
metastasis or implantation. 

Pathology. Side Involved. The seat of 
the primary tumor was located 17 times 
on the right and 24 times on the left side 
The right ureter was involved twice in 
the upper third, 6 times in the middle, and 
16 times in the lower third. The left ureter 
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showed lesions twice in the upper third, 
twice in the middle and 13 times in the 
lower third. The middle and lower thirds 
were involved in one extensive tumor twice 
on .the right and once on the left side. 
Ureteral anomalies were not common. Jona 
reported a papillary tumor present in a 
diverticulum of the lower third of the left 
ureter about 1.5 cm. in diameter. 

Local Extension and Metastases. In the 
2 cases of Jona and in the case of Ascoli 
the tumor was limited entirely to the 
ureter without local extension or met- 
astases. In 13 instances there were no local 
extensions while in 20 cases there were 
localized periureteral infiltrations. The 
bladder was involved five times while the 
seminal vesicle and the dorsal vertebras 
were each involved once. 

Metastases. There were no metastases 
present in 1 1 autopsies. The retroperitoneal 
lymph glands were involved 12 times; the 
liver 9 times; the lungs 8 times; the kidneys 
5 times; v'hile spleen and bones were 
affected 3 times each, (ilium once and 
vertebras twice); peritoneum, appendix, 
pararectal lymph glands. Fallopian tubes, 
vagina, pancreas, adrenals, skin, the vena 
cava, and the ureter of the opposite side 
once each. It will be noted that in only 
8 cases the metastases extended above the 
diaphragm. 

Microscopic Diagnosis. Various terms 
were used to describe the non-papiliary 
flat tumors which occurred in 7 instances. 
The distinctly squamous tumors numbered 
1 5, while carcinoma and adenocarcinoma 
were recorded twice each. Carcinosarcoma 
was diagnosed once in Renner’s case. Four- 
teen tumors were described as papillary 
in structure. 

The tumors coincident with calculi are 
of special interest as their presence as a 
source of chronic irritation is beyond doubt. 
The association of calculi and tumors was 
noted in 15.3 per cent of the series. Six such 
reports are given by Davy 1884, Zironi 
1909, Paschkis 1910, Volante 1927, Rous- 
selot and Lamon 1930, and Cochems and 
Grauer, 1935. In the reports of Davy and 


Paschkis the tumors were papillary while 
the remaining 4 were flat or squamous in 
structure. 

MacMillan and I found the closely re- 
lated tumors of the renal pelvis to be 
highly malignant and associated with 
calculi in 52 per cent of 57 cases. We feel 
that the early removal of impacted calculi 
should be considered as a prophylactic 
procedure. 

Associated Diseases and Double Primav/ 
Tumors. Cross found pulmonary tuber- 
culosis present in the autopsy of his forty- 
eight year old male patient. Microscopic 
evidence of syphilis was observed in Ren- 
ner’s seventy-one year old male patient. 
Ockerblad and Hellwig stated their patient 
had been cured of an epithelioma of the 
nose five years previous to operation, al- 
though microscopic evidence was not 
definitely stated. In both Renner’s, and 
Cochems and Grauer’s reports associated 
spindle cell sarcoma of the bladder was 
noted, while Rousselot and Lamon ob- 
served a dermoid cyst of the ovary and 
adenomyosis of the Fallopian tubes in a 
forty-eight year old Negress. Hunter’s 
patient, a male, forty-three years of age, 
lived six years after operation for a pap- 
illary carcinoma of the right ureter, only 
to die of a perforated colloid carcinoma of 
the stomach. Scott’s second case died 
following an exploratory abdominal opera- 
tion with colostomy about three and a 
half months after nephrectomy for hydro- 
nephrosis. Autopsy disclosed two primary 
cancers; one of the transverse colon and 
the other of the lower third of the right 
ureter. 

These cases of multiple primary tumors 
clearly show the necessity for complete 
autopsy studies. Six cases or 1 5 per cent is 
unusually high in any series of autopsy 
statistics. 

Prognosis. There are 6 records with 
incomplete data in regard to the duration 
of previous symptoms. Of the 35 cases 
with complete data, 19 or 54 per cent lived 
a total of two to nine months. Excluding 
the 2 cases with long histories there were 
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14 patients, or 40 per cent who lived from 
one to three years. The total length of life 
of the entire series from the onset of the 
first symptom to the time of death was 
twenty-one months. With the exclusion 
of the reports by Israel and Loewenstein 
(ten years) and Cochems and Grauer’s 
(fifteen years) the total length of life was 
exactly one year. 

The surgical figures of Scott also showed 
a postoperative mortality of 27 per cent, 
and the follow-up revealed that more than 
50 per cent died within twelve months. 

Scott’s questionnaire on surgical end- 
results revealed the fact that 2 and prob- 
ably 3 patients had survived removal for 
primary ureteral cancer more than five 
years after operation. Kraft in 1922 re- 
ported the result of nephroureterectomy 
for multiple papillary epithelioma in a 
fifty-two year old woman. Follow-up in 
July, 1932, revealed the patient alive 
eleven years after operation. Crance and 
Knickerbocker in 1924 made a preoperative 
diagnosis of primary tumor of the lower 
right ureter in a forty-three year old 
woman who had symptoms for one year. 
Ureteronephrectomy revealed an epithe- 
lioma, and the patient was reported well 
eight years later. Stewart’s patient in 1926, 
a seventy-five year old woman lived four 
years after nephrectomy and ureterectomy 
for papillary cancer of the middle right 
ureter. Death occurred from pneumonia and 
cardiac failure. While no autopsy was per- 
formed, the disease was probably arrested. 

The only addition to these successful 
surgical results is the report of Hunter in 
1935. His forty-three year old male patient 
survived ureterectomy for papillary car- 
cinoma of the lower third of the right 
ureter for six years and three months from 
the onset of the initial hematuria. Death 
was due to a colloid cancer of the stomach 
with metastases to the omentum. 

It should be noted that 3 of these 4 cases 
were papillary carcinomas and that in all 
reports the authors suspected the correct 
diagnosis preoperatively and followed well 
planned surgical procedures. 


SUMMARY 

The literature of 40 autopsy cases of 
primary cancer of the ureter is reviewed to 
which is added the only report from the 
Bellevue Hospital files of 22,810 protocols. 
There were 24 males and 17 females. The 
peak of the age incidence is in the fifth 
decade with the average at fifty-seven 
years. All patients except one were white. 
The average duration of symptoms previ- 
ous to observation was fifteen and one-half 
months. Two reports of extremely long 
previous histories are given for ten and 
fifteen years, respectively. Pain, hematuria, 
and palpable tumor were the three most 
constant findings in the history and phys- 
ical examination. Backache was the chief 
symptom in 6 cases. Cystoscopy and 
roentgenogram directly aided in making 
a correct diagnosis 16 times, while asso- 
ciated calculi were found 6 times, or 1 5 per 
cent. The tumor was right sided 17 times 
and on the left 24 times. The lower third 
of the ureter on both sides was the seat of 
the tumor in 77 per cent of the series, in 2 
cases being localized entirely to the ureter. 
In 13 reports there was no local extensions 
but distant metastases were present, while 
1 1 showed no metastases. The metastases 
were variously distributed to the abdominal 
viscera and bone, but only 8 times extended 
above the diaphragm. Twenty-seven pri- 
mary tumors were flat or non-papillary 
while 14 were papillary. Six or 15 per cent 
showed double primary tumors. Nineteen 
or 54 per cent of patients lived from two 
to nine months from the onset of the first 
symptom, while 14 or 40 per cent lived 
from one to three years. One six year 
survival is added to 3 previously reported 
surgical results where apparent successful 
removal was accomplished. 

I wish to thank Dr. Douglas Symmers for 
his review of the autopsy material. 
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HYDRONEPHROSIS DUE TO BALL- VALVE OBSTRUCTION 
FROM BULLET LYING FREE IN RENAL PELVIS 

James A. H. Magoun, m.d. 

TOLEDO, OHIO 


R ECENTLY Campbell 1 reported a case 
of a hydronephrotic kidney caused 
by a papilloma of the renal pelvis. 
Occasionally a stone lying free in the 
renal pelvis may, through a ball-valve 
action, cause obstruction to the outflow of 
urine, producing a hydronephrosis, but in 
the case here presented this was caused 
by a bullet. 

A female, aged fifty-nine years, was admitted 
to the Lucas County Hospital on January 24, 
1935, complaining of pain in the abdomen and 
back. Seventeen years ago she was shot in the 
right upper portion of the abdomen; an oper- 
ation was performed immediately but the 
bullet was not found. She made an uneventful 
convalescence. A few years later, however, she 
began to have frequency, burning on urination, 
and pain in the lower abdomen, especially on 
urinating. There was no hematuria at this time 
but she thinks that there was blood in her 
urine directly after the injury. 

Eleven days ago she began to have a sharp, 
severe pain in the right lumbar region with 
radiation toward the bladder and an exacer- 
bation of the dysuria. 

Inspection revealed a fairly well nourished 
female apparently suffering pain. Examination 
revealed a few rales in the right lung, tenderness 
in the region of the right kidney, and a scar 
over the upper right rectus. The systolic blood 
pressure was 140 mm. of mercury and the 
diastolic 80 mm. The urine revealed a trace of 
albumin and many pus cells. The hemoglobin 
was 91 per cent, red blood cells 4,400,000, 
white blood cells 6200. The Kline test was 
negative. The non-protein nitrogen was 30 mg. 
per 100 c.c. of blood. The phenolsuifonph- 
thalein test showed 75 per cent elimination in 
two hours. 

A roentgenogram of the kidneys, ureter, and 
bladder revealed a shadow in the region of the 

1 Campbell, Meredith F. Hydronephrosis due to 
ball-valve obstruction by papilloma at ureteropelvic 
junction. Am. Jour. Surg., August, 1036. Page 291. 


right kidney, apparently a bullet, and another 
shadow in the right lumbar region below the 
crest of the ileum. Cystoscopic examination 
showed a diffuse cystitis. Both of the ureteral 
openings were edematous. A No. 6 catheter was 
passed easily up the left ureter and a left 
pyelogram was made which was normal. An 
intravenous urogram demonstrated a normal 
left kidney with no appearance on the right 
side. Another cystoscopy was then done and a 
Braasch bulb placed in the lower right ureter 
and a right urogram made. This showed the 
lower shadow to be included in the lower ureter 
and the upper shadow to be included in the 
upper ureter and renal pelvis. A diagnosis was 
therefore made of a calculus in the lower right 
ureter and a bullet in the region of the right 
kidney. 

Operation was performed on August 15, 1935 
employing spinal anaesthesia. An incision was 
made in the right costovertebral angle down- 
ward and medially to a point about one inch 
above the anterior-superior iliac spine and the 
kidney was dissected free from its fatty capsule. 
In attempting to separate the fat from the 
region of the pelvis of the kidney considerable 
scar tissue was encountered, probably due to 
the former gunshot wound. By means of blunt 
and sharp dissection the kidney was isolated 
except for its pelvis and inferior and superior 
poles. The tissue holding the poles was doubly 
clamped and divided, the distal ends being tied 
with No. 2 plain catgut. By means of blunt 
dissection the course of the ureter was un- 
covered well down toward the pelvic brim. 
About the level of the pelvic brim a stone was 
palpated, which was about i} » inches long and 
M inch in diameter. An incision was made over 
this stone in a longitudinal direction, the stone 
removed and the incision closed. About 3 
inches above this opening the ureter was iso- 
lated, triply clamped and divided. The distal 
portion was doubly tied with No. 2 chromic 
catgut. The ureter was then freed in its 
proximal portion until the pedicle of the kidney 
was exposed. An accessory vessel was found 
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near the inferior pole of the kidney; it was is nearly as large as the rest of the kidney and a 
doubly clamped and divided, the lower clamp hard object, resembling a buffet, moves freely 
being left in place. A large kidney clamp was around in the pelvis. There is a definite hard 



Fig. j. Normal urogram of left kidney with Fig. 2. Retrograde urogram of right kidney and 
bullet appearing in the upper right abdomen. ureter showing inclusion of bullet and sus- 

picious shadow (stone) in lower ureter. 


then placed on the pedicle and two additional 
clamps were placed distally, clamping off the 
width of the pedicle. The kidney was then 
excised distal to the clamps. A rubber dam 
drain was placed well down in the right flank. 
Using No. 2 chromic catgut an attempt was 
made to close the transversalis, locking the 
sutures around the drains and clamps. The 
tissue was, however, so friable that this line of 
suture was practically worthless. The internal 
oblique muscle and fascia were closed with 
No. 2 chromic catgut; the external oblique and 
latissimus dorsi muscles were likewise approxi- 
mated with No. 2 chromic, and three silkworm 
gut tension sutures were placed. Clamps were 
each tied together with No. 2 plain catgut to 
prevent their opening. The skin was closed with 
clips; the dressing was secured by adhesive 
tape. A pasteboard box covering for the four 
clamps was secured by tape. The clamps were 
removed in seventy-two hours. 

The pathologist’s report is as follows: The 
specimen consists of a kidney with considerable 
surrounding fat* and measures 8 by 3.5 by 
2.*” cm. The renal pelvis bulges downward and 


scar on the greater curvature, thought to be 
the point at which the bullet entered the kid- 
ney. On incising the kidney in the usual 
manner and opening the pelvis, the bullet is 
readily released, since it lies free in the pelvis. 
It appears to be a .38 caliber bullet, the diam- 
eter is about 5i6 of an inch, the length is about 
of an inch, and the bullet is only slightly 
distorted. The scar on the cortex which is sug- 
gestive as being the point of entry of the bullet 
contains a subcortical stone, the size of a grain 
of puffed wheat, and there is no track to indi- 
cate the course of the bullet. There is another 
stone the same size in a nearby calyx. The 
kidney substance shows areas of chronic infec- 
tion with very little good renal tissue remain- 
ing. The pelvis shows several inflammatory 
patches. 

There was received separate!}' a stone some- 
what the shape of the bullet, measuring 2.5 cm. 
in length and x.3 cm. in diameter and said to 
have been in the lower ureter. 

Diagnosis: Hydronephrotic kidney with .38 
caliber bullet lying free in the pelvis; ureteral 
stone. 
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The convalescence was uneventful and the 
patient left the hospital in good condition and 
relieved of her former symptoms. 

A bullet lying free in the pelvis of a 
kidney is, to say the least, unusual. 
Whether the bullet entered the kidnej^ at 
the time of the shooting or burrowed in 
later is problematical. I believe, however, 
in view of the hematuria, which probably 
occurred, that the kidney was injured in 
the first instance. The occurrence of the 
stone lower down in the ureter below the 
obstruction may have some relationship to 
the stasis, infection and chemical changes 
in the urine that undoubtedly resulted 
from the bullet in the pelvis. 


Morris 2 relates several cases from the 
Napoleonic wars in which there was a bul- 
let wound of the kidney and weeks or 
months later the patient passed shreds of 
clothing from the urethra. The records of 
the World War in regard to bullet wounds 
of the kidney have not been reviewed but 
it would be interesting to learn if this type 
of injury has occurred. 

SUMMARY 

The article is a report of a woman who 
years before was shot in the abdomen. The 
bullet evidently lodged in the renal pelvis 
and through a ball-valve action caused hy- 
dronephrosis and destruction of the kidney. 

2 Morris, Henry. Diseases of the Kidney and Ureter. 
Vol. 1, pp. 230 and 231. 



PLASTIC RESTORATION FOR LOSS OF ALL FINGERS OF 

BOTH HANDS 

S. L. Haas, m.d. 

Shriners Hospital for Crippled Children 
SAN FRANCISCO 


T HE loss of all the fingers of both hands 
is a disabling occupational injury. 
All the delicate and dextrous move- 
ments which depend upon the highly spe- 
cialized mechanism of normal finger motion 
are permanently lost. The stump of either 
hand alone is useless and to perform any 
kind of work it is necessary to place the 
two together. With the two stumps in 
apposition many gross acts may be accom- 
plished but those requiring finer move- 
ments are impossible. 

If we wish to obtain additional function 
it is possible by plastic surgery to trans- 
form the metacarpals into fingers. Several 
factors that have an influence in the re- 
sults must be taken into consideration 
when planning the operations. In the first 
place the mobility of the newly formed 
member will naturally be restricted on ac- 
count of the limited range of motion that 
exists at the metacarpocarpal joints. Then 
there is usually a considerable amount of 
scar tissue present that adds to the diffi- 
culty of the operation and hinders motion. 
It is also important that there be sufficient 
good functionating muscle to control the 
movement of the new digit and there should 
be a normal sensory nerve supply. 

The brief history of a boy with loss of all 
the fingers, together with an outline of the 
operation will be reported. 

E. C. L., aged eleven years, male, at the age 
of one and one-quarter years, or nine and three- 
quarter years ago, fell into hot ashes and re- 
ceived severe burns of both hands. Nothing is 
known about the immediate or subsequent 
treatment. The fingers were burned at their 
ends and became buried beneath a covering of 
skin. During the ten years following the acci- 
dent the patient became quite adept in the use 
of the two stumps of hands when held together 
and could cut his food, comb his hair and do 


many useful things m a remarkable manner. 
With one stump alone he could do very little. 

Examination . There are no visible fingers 
on either hand. The burnt off stumps of the 
fingers are buried beneath a covering of skin 
and fibrous tissue (Fig. i). On the left hand 
there is good extension and flexion of the wrist. 
When the patient attempts to move the stumps 
one can feel beneath the skin the remnants of 
the first phalanges of the third, fourth and 
fifth fingers moving fairly well at the meta- 
carpal-phalangeal joints. There is little motion 
between the first phalanx on the second meta- 
carpal bone but practically none in the first 
metacarpal-phalangeal stump. On the right 
the wist is held in a position of about 35 degrees 
of flexion and ulnar deviation. The buried 
remnants of the fingers are much more fixed 
than on the opposite side and several of the 
stumps appear to be fused to each other. 
In the roentgenogram (Fig, 2) one sees several 
of the first phalanges present. They are flexed 
at the metacarpal-phalangeal joint. 

Trealmenf. There was a total of thirteen 
anesthetics and several operations were carried 
out at the same time. 

First operation , December 14, 1932, right 
hand. (1) Release of wist contracture. The 
scar tissue was resected and the gap filled with 
a split skin graft. (2) Plastic to form thumb. 

First Stage . Dorsal and plantar flaps were 
outlined between the first and second meta- 
carpal bones and a cleft was formed by cutting 
down between them. The flaps were sutured in 
place and the remainder of the gap was filled 
in with split skin grafts. 

Second operation , January 30, 1933, right 
hand. Plastic reconstruction of the thumb: 
Flaps corresponding somewhat to a Didot 
operation were formed between the first and 
second metacarpal bones. The defects were 
filled in by split skin grafts. 

Third operation , March 8, 1933, left hand. 
Plastic between the second and third meta- 
carpal bones: An incision was made between 
the second and third metacarpals. The defects 
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in the skin were covered by full thickness grafts Sixth operation, August 1 1, 1933, right hand, 
obtained from the abdomen. Deepening of a cleft between the thumb and the 

Fourth operation, April 7, 1933, right hand, adjoining stump: Flaps were outlined and 



operation; contracture of right wrist and com- Fig. 3A. Four rudimentary fingers were formed on 

plete absence of fingers on both hands. the left and one on the right hand. There was good 


mobility between the digits. 

Deepening the cleft between the first and after cutting down between the metacarpal 
second metacarpal bones: The cleft was bones the flaps were shifted to fill in as much 
deepened and the defects in the skin were as possible of the gap. The remainder of the 
covered by full thickness grafts removed from defect was filled in with split skin grafts, 
the right thigh. Seventh operation, September 25, 1933, right 

Fifth operation, July 5, 1933, left hand. hand. The cleft was again deepened between 
Deepening of the cleft between the first and the thumb and the adjoining stump and the 
second, and between the second and third defect was filled in by shifting flaps and full 


1 



Fig. 2. Roentgenogram showing distorted remnant of the proximal phalanges. 


metacarpal bones: The clefts were deepened by thickness grafts. A tubular graft was prepared 
cutting at the base of the already formed clefts, on the abdomen at the same time. 

The defects were covered by shifting flaps of Eighth operation, November 10, 1933, left 
skm, full thickness grafts and split skin grafts, hand. (1) Formation of cleft between the third 
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full thickness graft that was removed from the 
left thigh. 

The final result was the forming of a rudi- 
mentary thumb on the right side, giving the 


creep up as after syndactylism operation 
but this did not take place during the first 
year. With use the range and freedom of 
motion should increase. 



Fig. 5. Holding golf ball in the left hand. 


patient a boxing glove or mitten type of hand 
(Pig* 3)* He attained good movements of the 
newly formed thumb and could do many 
useful things such as writing, combing his hair 
and feeding himself. It was thought inadvisable 
to attempt to make any other digits on this 
hand because of the fixation of the joints and 
the excessive scar tissue. 

On the left hand a rudimentary thumb and 
three fingers were constructed (Fig. 3). Al- 
though they appeared thick and bulbous he had 
very good control over them. He could write, 
comb his hair, assist in cutting his food and 
employ his fingers for many useful purposes 
(Fig. 4). He was able to hold a golf ball in his 
left hand (Fig. 5). He was learning to lace his 
shoes and could almost tie a bow knot when he 
left the hospital. 

COMMENT 

There should be an increased length of 
the digits as the metacarpals grow and a 
decrease in the thickness of the members. 
There is often a tendency for the web to 


One of the main difficulties encountered 
was the tendency toward contracture in 
the palm following each operation. With 
each addition of a digit there was an in- 
creasing contracture tending to pull the 
fingers toward the middle of the palm and 
restrict motion. Fortunately each finger 
maintained its independent motion after 
the numerous operations. There were no 
gross sensory disturbances or tendency to- 
ward trophic changes. 

SUMMARY 

The loss of all the distal portion of the 
fingers on both hands with the forming of 
a pannus of skin over the stumps furnished 
the interesting clinical condition reported 
in this paper. The partial restoration of 
four digits on one hand and one on the 
other, allowing independent use of each 
hand with an increase of function, was ob- 
tained by plastic operations. 



BLANK CARTRIDGE CANNON SHOT WOUND OF LEG' 

Herbert Willy Meyer, m.d. 

Associate Professor of Clinical Surgery, New York Post -graduate Medical School, Columbia University 


NEW YORK 


O ccasionally in civil practice 

surgeons have an opportunity to 
treat wounds such as occur in 





i 

L ... 

Fig. i. Wound of lower leg with exposed shaft of 
tibia denuded of periosteum. 

military service. It may be of interest, 
therefore, to report a case in which a 
thirteen year old boy had a serious cannon 
shot wound of his left leg. 

In July, 1933 while at camp in Maine, 
W. C. 0 . fired a small, marine cannon as the 
morning salute to the raising of the flag. The 
cannon was one of those small type that one 
sees on board ships and which are used for 
saluting shots. They are loaded with shot com- 
posed of powder and cotton wadding. How this 
accident occurred is not exactly known but the 
fact remains that this chap in some manner 
pulled the cord on the trigger at the moment 
that his left leg, at the junction of the middle 
and lower thirds of the mesial aspect, was 
directly in front of the muzzle of the cannon. 
The skin, portions of the muscles and all of the 
covering over the tibia including the peri- 


osteum, were blown away bv the close range 
explosive force of the shot. He was rushed to a 
nearby hospital in Ijcwiston, Maine, where first 
aid was given. 

Dr. Walter II. GaHamI of New York was 
called and upon his arrival in Maine he realized 
that an extensive reconstruction operation 
would be necessary to repair the defect of the 
leg and it was through his courtesy that I 
operated upon this patient with him. Tetanus 
antitoxin was given immediately and the pa- 
tient was transferred to New York where lie 
arrived fortv-eight hours after the injury. The 
leg presented an area of the tibia about 3 inches 
long completely denuded of its periosteum and 
the bone charred and burned by the powder 
(Fig. 1). The surrounding area for about 2 
inches beyond the wound margin showed the 
typical effect of a close explosive injury. The 
tissues were black, necrotic and devitalized and 
burned by the powder. The muscles on the 
inner aspect were exposed and likewise black 
and charred. 

An immediate debridement operation was 
performed under avert in anesthesia. The leg 
was thoroughly scrubbed with } > per cent lysol 
and green soap getting rid of as much powder 
markings as possible. Thereupon, excision of all 
of the devitalized tissue was done, removing 
skin, aponeurosis and superficial muscle and 
cutting through normal healthy periosteum to 
get a clean edge. This resulted in a wound 
approximately 6 inches long and 4 inches wide 
and left a large, exposed area of tibia denuded 
over half its extent of periosteum. The wound 
was immediately treated with Carrel-Da kin 
solution. 

The next days were anxiously watched to 
make sure that no infection along the fascial 
planes of the leg would occur. Another dose of 
tetanus antitoxin and gas bacillus serum were 
given. Fortunately, no infection occurred. 
Smears of the wound were made and watched 
for evidence of bacteria. 

Dr. Gailand and I believed that the sooner 
the denuded and charred tibia would be covered 
with normal tissue the greater would be the 
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chance of maintaining or restoring its vitality, principles had to be kept in mind in planning 
The medical and surgical consultants agreed the operation. 

with this and on the third day after the debride- 1. The flap had to be somewhat larger than 
ment and even before the wound smears were the actual defect. 



Fig. 2 . Left leg held in place by plaster-of-Paris 
cast with window cut out to expose pedicle 
and (lap. 

free of bacteria a reconstruction operation was 
undertaken, under avertin anesthesia. 

The operation was performed on the Albee 
fracture table. Of the greatest assistance and a 
point which we consider of the most vital 
importance, was the fact that Dr. Galland was 
associated with us at this operation. The suc- 
cess of these types of cases depends as much on 
keeping the legs properly immobilized as it does 
on the operative procedure. It was, of course, 
essential that this large defect be covered with a 
pedicle flap composed of normal skin and 
subcutaneous fat. A Thiersch skin graft or a full 
thickness graft would never take over this area 
of denuded and partially devitalized bone. To 
take a pedicle flap from the posterior aspect of 
the same leg was impossible as the width of the 
flap necessary could not be obtained from the 
posterior aspect of the same leg. Therefore, a 
pedicle tongue flap from the opposite thigh had 
to be used. A model of the defect was cut 
beforehand and was studied carefully so that we 
knew exactly where to place the pedicle of the 
Hap on the right thigh. A number of important 


Fig. 3. Close up view of flap healing in place. 
Thiersch graft healed on undersurface of 
pedicle. Granulating wound at lower end of 
llap where sutures were removed at primary 
operation to release the tension. 

2. The pedicle had to be long enough to allow 
the flap to jump across from the thigh to the 
leg and lie in place without tension. 

3. All raw surfaces should be immediately 
covered with Thiersch skin grafts to obtain 
complete primary union and to have no result- 
ing granulating wound. This was especially 
important during the heat of the summer when 
maggot infection of a secreting wound in a cast 
occurs so easily. 

4. The two legs should be held rigidly to- 
gether by plaster cast to prevent any motion of 
the flap or pull on the pedicle. 

The large flap from the anterior and outer 
aspect of the lower portion of the right thigh 
was then raised with the base of the pedicle 
above. Skin, fat and superficial fascia were 
included in the flap exposing the fascia lata over 
the muscles of the right thigh. After the flap 
and pedicle were raised the left leg was crossed 
to test the flap and see whether it would fit into 
the defect and also whether the pedicle was 
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long enough. After this was ascertained the 
skin margins on the right thigh were slightly 
undermined to permit any decrease in the size 



Fig. 4. Right thigh from which pedicle flap was taken. 
Thiersch graft on outer and inner aspect of thigh. 
Picture was taken one month after operation. 


of the defect by suturing the skin edge to the 
fascia lata. It was impossible to decrease this 
wound very much in size. The entire raw 
surface was then covered with Thiersch skin 
grafts carefully taken from the left thigh. The 
edge of the wound was covered with a narrow 
strip of tampon on which some 1 per cent 
fuchsin ointment had been applied. Where 
Thiersch grafts overlapped one another a 
similar strip of gauze was laid. The whole 
grafted area was then covered with gauze which 
was most meticulously strapped with sterile 
adhesive to prevent any shoving of the Thiersch 
skin grafts. This was necessary as we knew that 
the grafted area could not be dressed for some 
time. In another similar case it would be well 
to place a rubber sponge between the leg and 
the thigh to act as a soft cushion or a pedestal 
on which the leg rests. 

A Thiersch graft was also placed on the raw 
undersurface of the pedicle of the flap and held 
in place with sutures of interrupted plain cat- 


gut. The left leg was then brought across the 
right thigh and the flap found to fit perfectly 
into the defect. It was sutured in place with 
interrupted black silk sutures except where the 
pedicle crossed the defect. After suturing the 
flap in place it was found that its lowermost 
portion became totally blanched and would be 
in danger of necrosis. Several sutures, therefore, 
on the lower portion of the flap were removed, 
releasing the pressure and allowing some of the 
fat to be exposed and to be allowed to heal 
by granulation. Later observation showed that 
this was most important as we feel quite certain 
that at least one-quarter of the flap would have 
been lost if these sutures had not been removed. 
As soon as sterile dressings had been put in 
place Dr. Galland applied a plaster spica around 
the pelvis, the flexed left knee and the right leg 
down to and including the right foot (Fig. 2). 

We wish to emphasize once more that in 
these types of cases the closest cooperation 
between a surgeon and an orthopedic surgeon is 
of utmost importance for their successful con- 
duct. The many buttresses and reinforcements, 
windows, etc., which Dr. Galland put into this 
cast made it possible to have the entire flap 
with its pedicle exposed so that close observa- 
tion and dressings were technically possible 
(Fig. 3). Naturally a cast of this type was quite 
heavy and the patient was placed on a fracture 
bed in which the mattress could be lowered, 
permitting bedpans, etc., to be raised under the 
patient. It also permitted the turning of the 
patient from side to side, allowing the project- 
ing knee and foot to pass between the canvas 
straps of the fracture bed. It was necessary to 
improvise a large rubber tube which had to be 
passed between the cast and into which the 
patient urinated, as it was impossible to bring a 
urinal up to the penis. The following three 
weeks were difficult for the patient as well as for 
the nursing staff and the doctors. To fie im- 
mobilized in this position during the heat of the 
summer was no trifle for this young man and 
he deserves a great deal of credit and com- 
mendation for his cooperation. 

The wound healed by primary union includ- 
ing the graft on the pedicle of the flap. On the 
twentieth postoperative day the cast was 
removed under avertin anesthesia and the 
pedicle divided, the flap implanted and sutured 
to the wound margin of the left leg. The only 
abnormal condition found upon removal of the 
cast was a small pressure ulcer on the outer side 
of the left leg where the leg had been in contact 
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with the padded dressings over the Thiersch mained totally viable and healed normally in 
grafted area of the right thigh. It was decided place (Fig. 5). The tibia was carefully watched 
at this time to do a further plastic operation on for the possibility of sequestration of the cortex 



Fig. 5. a, anterior view and b, lateral view of flap healed in place one month after operation. 


the right thigh after excising the Thiersch graft 
from the remainder of the pedicle and from the 
thigh so that the remaining pedicle could be 
replaced into its former position. In order to 
avoid a non-elastic Thiersch grafted area over 
the quadriceps extensor muscle directly in 
front of the right thigh and to allow for better 
function and elasticity on flexion of the right 
knee, a further pedicle tongue flap from the 
inner aspect of the right thigh with the base of 
the pedicle above was raised and swung across 
the front of the right thigh. The resulting defect 
on the inner aspect of the right thigh was then 
decreased in size by undermining the skin edges 
and suturing them down to the fascia. The 
remaining defect was covered with a Thiersch 
skin graft from the left thigh. This re-arrange- 
ment. of the tissues of the right thigh then 
resulted in non-elastic Thiersch grafts on the 
inner and outer aspects of the right thigh with 
practically normal elastic skin over almost the 
entire extent of the front of the right thigh 
(Fig. 4). All of these wounds healed kindly. The 
main flap over the gunshot wound area re- 


since the cortex had been burned by the heat of 
the explosion and denuded of periosteum. Re- 
peated observation by .v-ray film from month to 
month showed that the early covering of the 
bone with the pedicle flap made it possible for 
the bone to recover and no sequestration took 
place (Fig. 6). 

In the immediate convalescence following the 
last operation there was some difficulty in 
regaining flexion and extension of both knee 
joints and of the ankle joints but this rapidly 
improved with massage and physiotherapy. 

It is now three years since the injury and the 
operation ; the patient has been totally restored 
to normal function and is able to partake of 
every form of athletic exercise and goes about 
his work and play the same as he formerly had 
done. 

CONCLUSIONS 

This case is reported to bring out a num- 
ber of points in the treatment of such in- 
juries requiring reconstruction operations. 
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1. Early and thorough debridement of 
all injured and destroyed tissues; 

2. Early covering of exposed bone espe- 
cially if denuded of its periosteum; 

3. Careful planning and measurement 





Fie. 6. a, tibia one month after being covered 

for the proper preparation of the flap and 
its pedicle; 

4. The immediate complete covering of 
all raw surfaces with Thiersch skin grafts; 

5. The vital importance of the associa- 
tion of the surgeon and an orthopedic 


surgeon in order to get the best complete 
immobilization of the extremities and still 
make it possible to expose the flap and 
dress the wound by properly placed win- 
dows in the cast, etc. 



B 

vith flap; b, tibia six months after operation. 


6. The covering of the anterior portion 
of the thigh with normal elastic tissue 
rather than non-elastic Thiersch graft; and 

7. The necessity of close cooperation and 
teamwork between surgeons, nursing staff 
and patient. 



INTESTINAL PROLAPSE THROUGH ENTEROSTOMY 
FOLLOWING RAMMSTEDT OPERATION 

Joseph K. Narat, m.d. 

Attending Surgeon, St. Elizabeth Hospital 
CHICAGO 


A MALE, four weeks old, breast fed infant 
was admitted to the St. Elizabeth 
Hospital, service of Dr. E. H. Flinn, 
because of projectile vomiting which began 
twelve days previously. The baby’s abdomen 
was round and firm; after feedings peristaltic 
waves were visible passing along the fundus and 
the cardia, and ending abruptly at the pyloric 
end. The infant’s weight was 6)4 pounds 
(2.81 kg). All non-essential features are omitted 
for the sake of brevity. The .v-ray study of the 
gastrointestinal tract showed a marked reten- 
tion of the barium suspension in the stomach, 
such as would be due to a hypertrophic pyloric 
stenosis. As the the S.M.A. formula given by 
gastric gavage was not retained and belladonna 
had no effect, the infant was referred for opera- 
tion. A typical Rammstedt operation was per- 
formed under local anesthesia, care being taken 
not to injure the mucosa. The patient was given 
father’s blood intramuscularly, in addition to 
subcutaneous injections of glucose and saline 
solution. The vomiting, no more projectile in 
character, occurred a few times in course of the 
next two days and then ceased completely. As 
the mother’s milk was very scanty, it was 
supplemented by human milk furnished by the 
Health Department of the city of Chicago. 

Eight days after the operation the abdomen 
became distended and the complexion of the 
infant turned sallow. In course of the following 
day the distention assumed threatening dimen- 
sions; the overlying skin was as thin as tissue 
paper and large subcutaneous veins were visible 
on the chest and abdomen. Flatus were passed 
freely, defecation was normal, vomiting was 
absent, the temperature never rose above 100.5 
degrees. In spite of such a confusing picture, a 
suspicion of a paralytic ileus was considered as 
justified and after a consultation an ileostomy 
was performed under local anesthesia nine days 
after the Rammstedt operation. The after- 
treatment consisted of repeated blood trans- 
fusions, hypodermoclysis, injections of pitressin 
and prostigmin and instillations of saline solu- 
tion through the catheter placed into the enter- 


ostomy opening. The infant was exposed daily 
to ultraviolet light and was given drysdol. 

The operation apparently did not accomplish 
a decompression. The abdomen remained 
extremely distended although flatus and feces 
were passing freely through the artificial stoma 
and not through the rectum. The respirations 
were labored. A flat x-ray picture of the abdo- 
men taken eight days after the second operation 
was reported as follows: “There is a sharply 
defined pocket of gas in the right upper 
quadrant, which appears to be free air under 
the right diaphragm; the pocket displaces the 
liver downward. The loops of bowel are all 
collapsed. As a second guess, the findings may 
be due to a distended, obstructed colon in the 
hepatic flexure, but the pocket seems too 
sharply defined.” As various conservative 
measures did not bring any improvement and 
the infant became highly dehydrated, sixteen 
days after the enterostomy a needle was 
inserted under fluoroscopic control under the 
costal arch in the right axillary region and 
thick pus aspirated. An incision was imme- 
diately made and a rubber drain inserted into 
the subphrenic abscess cavity. The latter 
gradually became obliterated and the fistula 
closed spontaneously after the purulent dis- 
charge disappeared. 

As the distention of the abdomen subsided 
only partially and the rectal examination 
revealed an obstruction 5 cm. above the anus, a 
diagnosis of a pelvic abscess was made. Four 
days after the drainage of the subphrenic 
abscess a mosquito forceps was inserted 
through the rectum and a cavity opened, from 
which thick pus escaped. In the course of the 
following few days the same procedure was 
repeated several times to maintain drainage. 
The purulent discharge per rectum stopped 
after a few days but no feces were passing 
through the anus. A rectal examination dis- 
closed a stricture, apparently caused by adhe- 
sions. Daily gentle dilatations of the stenosis 
with Hegar’s cervical dilators were instituted. 
Feces began passing through both the rectum 
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and the artificial stoma in approximately equal 
amounts but a new complication appeared. 
The posterior wall of the intestinal loop, 
attached to the abdominal wall began prolap- 
sing through the enterostomy every time the 
child cried. Within a short time the evisceration 
not only became stationary but increased in 
size. After a few days the sausage-shaped pro- 
trusion in the right lower quadrant of the 
abdomen was 6 cm. long; it had the color of 
the intestinal mucosa and was covered with 
mucus. A round opening was visible on either 
end of the mass, which seemed to be only 
slightly congested and showed no signs of 
inflammation. The general condition of the 
patient was not affected and the infant was 
gaining weight. 

No difficulty was experienced in reducing the 
prolapse but tight bandaging did not prevent 
repeated eventrations. A few minute erosions 
appeared on the surface of the prolapsed 
mucosa. Fecal masses continued being expelled 
through the enterostomy as well as through 
the rectum but the prolapse recurred every day. 
Three unsuccessful attempts were made to 
overcome the recurrences by approximating the 
edges of the wound with deep silkworm sutures. 
The skin surrounding the stoma was highly 
macerated in spite of applications of latex, 
kaolin, etc., and the stitches would not hold. 
Finally, a rubber sponge was applied to the 
wound, which immediately stopped the recur- 
rences of the prolapse. The surrounding skin 
gradually assumed a normal appearance and 
the enterostomy closed spontaneously. 

Two and half months after the first opera- 
tion the child weighed 9 lb. 2 oz. (4.61 kg.), 
i.e. it had gained three pounds (1.35 kg.). 

DISCUSSION 

The first observation which attracts 
attention in this case is the development of 
peritonitis and paralytic ileus after the 
Rammstedt operation, in spite of the fact 
that no visible perforation of the pjdoric 
mucosa was produced. As the pus from the 
subphrenic abscess contained colon bacilli, 
it is reasonable to assume that the infection 
was caused not by an accidental contamina- 
tion but by a minute leakage of the gastric 
contents through the exposed mucosa of the 
pylorus. 


Another interesting feature is the failure 
of the roentgenogram to reveal a shadow 
indicating the subphrenic abscess, although 
the overlying gas bubble was visualized. It 
follows that in suspicious cases an explora- 
tor} r aspiration or incision is justified even 
if the x-ray findings are negative. 

The most important complication was 
the eventration of invaginated intestinal 
loops. Berard and Chalier, 1 who were the 
first to describe a prolapse of intestines 
through an artificial anus, distinguish two 
stages of the condition: (1) eversion of the 
mucosa and (2) formation of a mucous 
cylinder. Mallet and Martin 2 reported 7 
cases and ascribed the prolapse to the suc- 
tion exerted by Reverdin’s receptacle, worn 
by all their patients. Recently Jaeger 3 
observed a similar condition. All cases 
reported in the literature developed in 
adults with colostomies of long standing. 
The mechanism of the development of such 
a prolapse is illustrated below (Figs. 1 and 
2). A vis a tergo, i.e., an increased intra- 
abdominal pressure pushes the posterior 
wall of the attached intestinal loop in the 
direction of the least resistance. Gradually 
a cylinder forms; it has two orifices, one 
leading to the afferent, the other to 
the efferent loop. The external wall of the 
sausage-shaped mass is formed by the 
everted mucosa, the internal wall by 
the serosa, and the stem by the mesentery. 
If the pressure is sufficiently strong, the 
cylinder is transformed into a pouch which 
may serve as a hernial sac for other 
intestinal coils. A strangulation maj r de- 
velop in such a pouch. As to the patho- 
genesis of such combined evisceration and 
intussusception, the following conditions 
are the determining factors: (1) wide 
stoma; (2) relaxation or atrophy of the 
abdominal muscles; (3) vivid motor activity 
of the opened and fixed intestinal loop; 

1 Berard L. and Chalier, A. Lyon Cbir 2 : 96, 
1909, 

2 Mallet-Guy P, and Martin, E. Joum. de Cbir., 

34: 425, 1929* 

3 Jaeger, F. Bruns ’ Beitr. z . Klin. Cbir., 163: 539, 
1936. 
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(4) increased intra-abdominal pressure; 
and (5) long mesentery. 

Contrary to other observations described 
in the literature, the complication devel- 


SUMMARY 

A Rammstedt operation for a pyloric 
stenosis was performed on a four weeks 


Figure 1 




Figure 2 





Fig. 1, Prolapse of intestines through an artificial anus, a, enterostomy; posterior wall begins to bulge; 
b, eventration more pronounced; c, complete eventration of both stomata. 

Fig. 2. Intussusception and evisceration through an artificial anus, a, intussusception of the afferent and 
efferent loops; b, intussusception combined with incipient evisceration; c, intussusception and eviscera- 
tion completed. Note: This mechanism results in a protrusion of a much larger loop than a simple bulging 
of the posterior wall of the attached gut, as illustrated in Figure 1, 


oped in an infant and not in an adult; in an 
ileostomy and not in a coIostom} r ; in a 
relatively recent stoma and not in an 
artificial orifice of a long standing. Pads and 
tight dressings, recommended by writers on 
this subject, proved useless in the author’s 
case. A rubber sponge accomplished the 
desired effect, probably by exerting a 
continuous elastic pressure and absorbing 
moisture, thus preventing maceration and 
contributing to an increased strength of the 
abdominal wall. 


old infant. One week later a paralytic ileus 
necessitated an enterostomy. Six days after 
this second operation a subphrenic abscess 
and four days later a pelvic abscess were 
drained. On the top of all these complica- 
tions a prolapse of invaginated afferent and 
efferent loops developed through the enter- 
ostomy opening. A rubber sponge applied 
over the stoma proved effective in the pre- 
vention of recurrences of this intussus- 
ception and eventration. A spontaneous 
closure of the enterostomy followed. 




MECHANICAL HOLDER FOR RETRACTORS IN 

NEUROSURGERY 

Wallace B. Hamby, m.d., f.a.c.s. 


Instructor in Surgery, University of Buffalo School of Medicine; Surgical Staff, Buffalo General and Buffalo City 

Hospitals 

BUFFALO, N* Y. 

W ORKING through skull defects of to operate with one hand while the use of 
limited size upon structures often both is more desirable. This is particularly 
situated at considerable depth, neu- necessary when the organization of the 



tin. i. Exposure of the gasserian ganglion by a lighted retractor and the 

mechanical holder- 

rosurgeons frequently employ electrically operating clinic does not provide for 
lighted retractors to obtain adequate visu- assisting members of the team to remain 
alizntion of surgical lesions. Due to the on service long enough to learn to render 
narrow field of view the assistant generally the most efficient assistance, 
is unable to keep the lesion in view con- In other fields of surgery self-retaining 
stantlv so the surgeon is obliged to hold retractors have been employed to advan- 
the retractor for himself. This forces him tage. Dr. A. J. Crawford of Detroit, 
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Michigan, has devised an instrument made 
on the principle of a self-retaining orificial 
speculum for visualization of the gasserian 
ganglion. Although I have not been able 
to find a reference in the literature, it has 
come to my attention that Professor Th. 
de Martel of Paris has devised an efficient 
instrument for retaining retractors in 
neurosurgery. 

The instrument here described was made 
to hold the retractors commonly used in 
neurosurgery, thus allowing the surgeon 
the use of both hands for operating. It 
consists of a clamp that is attached securely 
with a screw to the edge of the bone defect 
outside the dura. This remains in place 
throughout the operation. The blade of the 
lighted retractor is slipped into a slot in 
the holder where it is retained by friction. 
These two parts are joined by a connecting 
rod and two thumb screw joints allowing 
a universal range of motion. When the 
retractor tip is placed in the proper posi- 


tion, the two thumb screws are tightened 
by an assistant and the retractor is fixed 
rigidly in place, leaving the surgeon’s 
hands free for operating. The position of 
the retractor is easily changed by loosening 
the two thumb screws and redirecting it, 
after which the screws again are tightened. 

Originally made for exposure of the 
gasserian ganglion and its sensory root in 
trigeminal rhizotomy, the instrument has 
proved useful for retracting the cerebellum 
when removing acoustic neurinomas and 
for maintaining exposure of lesions in the 
neighborhood of the sella turcica. One or 
more of the retractors may be so secured 
when several are required for exposure of 
other intracranial lesions, with diminution 
of trauma to the cortex that sometimes 
results from the varying pressure exerted 
bv the hand of an assistant. The time con- 
sumed in adjustment of the instrument is 
negligible in view of the excellent exposure 
obtained. 





NEW INSTRUMENT FOR INTESTINAL ANASTOMOSIS * 

PRELIMINARY REPORT OF EXPERIMENTAL WORK 

Frank Glenn, m.d. 

NEW YORK 


O VER 250 different methods of re- 
secting segments of intestine and 
uniting the divided ends have been 



r 


Fh;. i- The instrument is shown after the resection 
uf n segment of bowel, with the stumps held in 
aline merit. The b.ikclitc tubes through which the 
snares operate are in position in the special cross- 
h ir clamp. 

reported in the literature; had any of these 
been entirely satisfactory it would be 
superfluous to present new procedures. 
Hem ever, the problems of preventing 


trauma to the intestinal wall, contamina- 
tion of the field of operation and post- 
operative intestinal obstruction have not 
been solved satisfactorily. 

In an effort to find a means of avoiding 
these difficulties, experiments on end-to- 
end anastomoses have been performed for 
some years. The original experimental 
work was done by Halsted, who used the 
bulkhead principle in cutting through the 
inverted, closed ends of the bowel. Horine, 
Fraser and Dott and others worked on a 
simplification of Halsted’s method and 
following the same principle, Burket and 
McClure continued the research which 
forms the basis for the study to be de- 
scribed briefly. 

Burket and McClure employed a wire 
loop similar to a tonsil snare to cut through 
the closed stumps of bowel. The procedure 
necessitated the withdrawal of the snares 
through the line of sutures which united 
the intestinal ends. As the wires were with- 
drawn they tended to drag the submucosa 
with them into the metallic tube; also, the 
operation frequently left a wide cuff of 
intestinal wall within the lumen. To obviate 
these difficulties, a diaphragm of knife- 
blades and various kinds of loop sutures 
later were tried without complete success. 

The instrument to be described is con- 
structed on the principle of the snare 
employed by Burket and McClure but it 
circumvents some of the difficulties en- 
countered by these authors. It consists of 
two wire snares with attachments to a 
Bovie unit. The snares operate through 
bakclitc tubes which can be held in close 
alinement in a specially constructed cross- 
bar clamp. The instrument (Fig. 1 ) is used 
in the following manner: A snare is placed 


* From ?hr D rt p*irtmcn; »»f Surgery <>f the Ncv. \ nrk Hospital and Cornell Medical College* 
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at each extremity of the segment of bowel 
to be resected after the mesentery has been 
divided and the blood vessels ligated. By 
means of set-screws, the snares are tight- 
ened until they obliterate the lumen of the 
intestine. Using the cautery, the intestine 
is divided close to the snares and removed 
with its mesentery. The stumps of bowel 
held in the snares are now brought into 
alinement by approximating the bakelite 
tubes and are secured in this position by 
fitting the tubes into the cross-bar clamp. 
The divided ends of bowel are brought 
together with mattress sutures, one of 


which is placed so that it embraces the 
snares. Beginning with those closest to the 
mesentery, all sutures are tied with the ex- 
ception of the one embracing the snares. 
The connection with the Bovie unit is made 
now and the current through the snares 
cuts cleanly through the inverted stumps 
of bowel, leaving within the lumen a very 
small amount of untraumatized intestinal 
wall. The instrument is now discarded and 
the last mattress suture tied. Reinforcing 
sutures are placed between the mattress 
sutures and the abdomen is closed in the 
routine manner. 


In 1737 the University of Gottingen (“Georgia Augusta”) was formally 
opened (September 17), and the Royal Medical Society of Edinburgh was 
founded. 

In 1S37 Gerhard differentiated between typhus and typhoid fevers. 
Colies stated the law of maternal immunity in syphilis. Jacob Henle 
described epithelial tissues. Rush Medical College (Chicago) was founded. 
K. k. Gesellschaft der Aerzte was founded at Vienna. 


In 1437 Eugenius IV chartered the University of Gien. In 1137 St. 
Bartholomew’s Hospital (London) was founded by Rahere. 

In America men of great financial resources have outpaced foreign 
governments in liberal endowments for scientific and medical research. 

From — “History of Medicine” by Fielding H. Garrison, m.d. 



DEVICE FOR TIGHTENING WIRE FOR BONE FIXATION 

John A. Caldwell, m.d. 

Professor of Clinical Surgery, College of Medicine, University of Cincinnati 
CINCINNATI, OHIO 

T HERE are many situations which worse, is strained to the breaking point 
arise during open operations for and breaks later when stress is applied, 
fixation of bones where wire is the The device illustrated has proved very 



Fig. i. Wire fastened in instrument and tight- Fig. 2. Wire locked by twisting entire instrument, 

ened. A, threaded stem; b, lock nut; c, knurled a, threaded stem; b, lock nut; c, knurled 

wheel. wheel. 


best material for holding the fragments. 
A notable example is where the fracture 
is committed near a joint and involves 
cancellous bone. Screws will not hold in 
such structure and it is not always feasible 
to use a bolt. 

Where wire is used there is always the 
difficulty of tightening it by twisting with- 
out breaking it. Tightening a wire by 
twisting the ends together is bad practice 
because the wire is frequently broken or, 


satisfactory since it was first tried. The 
wire is passed through the threaded stem, 
A, and locked by the lock nut, B, at the 
top. It is then tightened by running the 
knurled wheel, c, down the threaded stem 
until the resistance felt to turning indi- 
cates that the wire is tight enough. It is then 
twisted by turning the entire instrument 
and at the same time loosening the lock nut. 

An advantage which the instrument pos- 
sesses is that it can be used in a deep or 
small incision. 
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THE KUT'KLAMP 


A NEW SURGICAL INSTRUMENT WHICH 
SIMULTANEOUSLY CUTS AND 
RETAINS A SUTURE* 


David I. Solomon, m.d. 


NEW YORK 

T HE conventional technique of han- The Kut-KIamp is shown in detail in the 
dling retention sutures in surgery is accompanying drawing, 
to clamp the suture about 4 inches From the lock, 5, to the end loops, 6, it 



Fig. 1* Side view. Fig. 2. Edge view. Figs. 3 and 4. 
Cross section through Figure 2 at x-.v. 


from the tie and then to cut off the re- 
dundant material with a scissors. This 
procedure requires two motions, two instru- 
ments and frequently the help of the 
assistant or nurse. 

The instrument described herein cuts 
and clamps the suture with one stroke. 
This eliminates one motion, one instrument 
and the help of the assistant. It is suggested 
that the name Kut-KIamp be used to 
designate this instrument and we will refer 
to it as such hereafter. 



Fig. 5. Before cut. 


is 4 inches long and is similar in design to 
the conventional clamp. From the lock to 
the tip of the instrument it is i inch and in 
it are the jaws, 7 and 8, which embody the 
innovation. 

The two jaws, 7 and 8, may be described 
by referring to them as male and female. 
As shown in Figure 3 the female jaw is 
U-shaped in cross section and has a groove 
extending lengthwise along the jaw. The 
male jaw (Fig. 4) fits this groove closely. 
As shown, one side of the male jaw, 1, is 
ground and sharpened to provide a cutting 


*From the Gynecological Division of Harlem Hospital in New York City, Dr. Henry C. Falk Director, 
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edge, and the corresponding side of the 
female jaw, 2, has been sharpened to pro- 
vide a cutting blade. They thus function as 



Fig. 6 . After cut. 

shears. The other side of the male jaw, 3, 
has been left blunt, thus providing for a 


clamping action when it meets, 4, also 
blunt. 

It will be noted in Figure 3 that the 
clamping side, 4, of the female jaw is higher 
than the cutting edge, 2. Thus the suture is 
caught and clamped before it is cut. 

To indicate the cutting side the lock pin 
is made with a knob-like projection, 5, on 
this side. 

In using the Kut-Klamp the surgeon 
picks up the instrument, the knob-like 
projection, 5, indicating to him the cutting 
side. The suture is grabbed in the Kut- 
Klamp and the jaws closed. With this one 
stroke the suture is clamped and cut, and 
the conventional latch arrangement retains 
the jaws in the closed position. 

7 his procedure is distinctly illustrated in 
the accompanying photographs (Figs. 5 
and 6 ). 

This instrument is at present being used 
at the French and Harlem Hospitals in 
New York City. 




[From Femelius* Universa Medicina, Geneva, 1679.] 

BOOKSHELF BROWSING 


THE LIFE AND TIMES OF THOMAS SYDENHAM* 

N. P. Rathbun, m.d. 

Chief Attending Urologist, Brooklyn Hospital 
BROOKLYN, N. Y. 


I N 1924 medical men in all parts of the 
world foregathered in their various 
meeting places and celebrated the 
tercentenary of the birth of Thomas 
Sydenham. On that occasion many dis- 
tinguished men delivered eulogies upon his 
life and work and accomplishments; tablets 
and busts, dedicated to his memory, were 
unveiled and hospitals were named for him 
and endowed in his name. This was really 
in a way a very remarkable phenomenon, 
not alone because of the fact that no one 
more than he, himself, or, for that matter, 
any of his contemporaries, would have been 
more surprised at such an action, but 
particularly remarkable in that this thing 
could not possibly have occurred at an 
earlier date. As I sense it, it seems to be the 
fate of most ordinary mortals to have a 
proper appreciation of their outstanding 
virtues delayed until immediately after 
their demise. Such appreciation is usual, 
perhaps ordinary, short lived and of little 
note. Sydenham not being an ordinary 
mortal presents a very different picture. 

He grew more in stature during the sixth 
half century following his birth than during 
any other period. It required the lapse of 
nearlv three hundred years before the 


profession came to realize the importance 
and significance of his contributions to the 
progress of medicine. Surely such a man 
warrants our consideration. 

We can perhaps get a better picture of 
Sydenham if we pause for just a moment 
and consider very briefly the times imme- 
diately preceding his birth and during 
which he lived. These times were crowded 
with important events and perhaps had 
greater influence upon succeeding events 
than any other similar period of history. 

Elizabeth had completed her long and 
notable reign. Spain had been eliminated, 
apparently forever, as an important world 
power. Literary excellence had attained an 
all time high water mark in England and 
other parts of Europe, notably France. 
Shakespeare had wined and dined, perhaps 
wisely, undoubtedly at times too well with 
his cronies Marlowe, Ben Johnson and 
others. Between bowls of wine, a good 
story and perhaps a song or two he had 
scribbled bits of verse on theatre programs 
and other odds and ends of paper and these 
fragments, without further editing or 
embellishment were the sonnets which we 
read and admire today. In a brief period of 
less than twenty years he had written his 


Read before a meeting of the Brooklyn Hospital Staff, January, 1936. 
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immortal plays and retired to Stratford to 
enjoy the last few years of his relatively 
short life as a retired gentleman of means. 
A little later Milton was pondering over his 
great epic poem and finally, out of the total 
darkness of his own life, dictated Paradise 
Lost to his devoted daughters. Locke was 
preparing to write his philosophical essays, 
Pepys was writing his diary and many 
other writers were contributing their quota 
to the classics of today. 

The Holy See at Rome, after years of 
meddling in European politics had, in the 
opinion of many, become corrupt. Luther 
in Germany and later John Knox in 
Scotland had dared to rise up and not only 
challenge the infallibility of the Pope but 
had further dared to challenge his inter- 
pretation of the Scripture and to refute the 
theological and ritualistic dogmas which 
had carried down through the ages. The 
peace of Europe was being constantly 
threatened by differences of religious opin- 
ion. Witches were burned at the stake and 
wholesale massacres were not uncommon. 
People took their religion seriously in those 
days. They spent their lifetime savings for 
the erection of might}' cathedrals, whose 
architectural beauty and magnificence have 
never been surpassed; they were willing 
and they did shed their blood for their 
beliefs. May I say in passing that both the 
proponents and the protestants have, since 
those olden days, come staggering down 
through the centuries. They have long 
since ceased to murder one another but 
each in their own way have, in my humble 
opinion, drifted and are continuing to drift 
further and further away from the very 
simple but very profound philosophy pro- 
pounded nineteen hundred years ago by the 
carpenter of Nazareth. 

Elizabeth was succeeded by James, the 
son of her cousin, the ill-fated Mary, Queen 
of Scots. His elevation to the throne firmly 
united the Kingdoms of England and 
Scotland and might perhaps be interpreted 
as the beginning of Great Britain. His one 
other claim to fame lies in the fact that his 
name is attached to the Bible as we know 


it today. His relatively short reign was 
followed by that of his son, Charles 1. 
Charles undertook to establish himself as 
an absolute monarch and lost his head in 
the effort. There followed the interregnum 
of Cromwell, whose cause was staunchly 
supported by Sydenham. Persecutions in 
the name of religion continued and were 
very definitely a factor in speeding up the 
colonization of our own country. The 
colonies were becoming organized; John 
Harvard was starting his little school 
in Cambridge and the decimation and 
eventual annihilation of the American 
Indian was getting under way. 

London had become a great metropolis 
with a population of half a million. Culture 
and education among the gentry had 
reached a high peak. Latin was an out- 
standing feature in the curricula of all 
schools and colleges and no gentleman s 
education was considered complete until 
he had acquired a knowledge of this lan- 
guage which would enable him to read and 
to write it quite as fluently as his native 
tongue. These were the times and this the 
atmosphere into which Sydenham was 
born and through which he lived. His life 
span carried through the periods of Charles 
1, Cromwell and Charles n, who was 
recalled to the throne from his exile in 
France, following the decline of Cromwell. 
Compared to the turbulent times imme- 
diately preceding, the reign of Charles n 
was relatively peaceful and uneventful.' 

While all of these tremendously impor- 
tant events were transpiring in the world at 
large, events of equal importance had 
occurred and were occurring in the develop- 
ment of medicine and surgery. 

After the lapse of many centuries, during 
which the teachings of Galen and the 
Arabian school had been blindly followed 
and few if any had thought of questioning 
them, Vesalius had dared to challenge their 
authority. He had made his careful pains- 
taking dissections, created the science of 
anatomy and had written one of the great, 
perhaps the greatest medical classic of all 
time. Other brilliant anatomists, Sylvius, 
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Fallopius, Willis, Steno and many others, 
getting their inspiration from the great 
master, had supplemented his work. 

Ambrose Pare had rescued surgery from 
the hands of the barber and elevated it to 
the rank of a science and an art. 

Jansen had experimented with the simple 
lens of Roger Bacon, DaVinci and Gallileo 
and produced a microscope. With its aid 
Malpighi had delved into the ultimate 
stricture of the body tissue and established 
histology as a science. Von Leeuwenhoek 
further improved the microscope and 
finally produced an instrument not unlike 
what we use today. He saw and described 
and made drawings of bacteria and, 
strange to relate, this man, the janitor of a 
district court house, not only did all of this 
but he was the first man who actually saw 
the blood cells coursing through the 
capillaries. This phenomenon he described 
accurately and thus provided the one miss- 
ing link in the epoch making discovery of 
Harvey reported a few years before. 
Harvey made his monumental contribution 
during the early days of Sydenham’s life. 
The circulation of the blood had been sug- 
gested many years before by several 
writers; Aristotle, Galen, DaVinci and 
others; and Servetus had already written 
an accurate description of the pulmonary 
circulation. However to William Harvey 
belongs the credit of this great and epoch 
making discovery. 

Time will not permit of any further 
elaboration of this phase of- my topic but 
enough has been said to demonstrate that 
scientific medicine was getting under way 
when Sydenham came upon the scene. 

However, it is only fair to say also that 
these data had not been assimilated nor 
had their significance been sensed even in a 
small degree. The practice of medicine was 
still stultified by the traditions of the 
centuries and the teachings of Galen and 
his many disciples. It was based in large 
measure upon a combination of more or 
less weird conceptions of anatomy and 
physiology, together with many equally 
weird superstitions. The left hind leg of a 


rabbit killed in a graveyard during a full 
moon was still a sovereign remedy for 
many ills. 

Sydenham never got away entirely from 
this atmosphere. He apparently attached 
little significance to Harvey’s contribution, 
at least he never mentioned either Harvey 
or his work in his voluminous writings. Of 
course he must have known about them as 
he and Harvey were in a sense contempo- 
raries. In fact, for all we know, they may 
have been neighbors or even personal 
friends. On the other hand, he was not 
tethered by tradition. He believed only 
what he saw himself and made his deduc- 
tions and conclusions from personal ob- 
servations made at the bedside. He was 
undoubtedly the first great clinician since 
Hippocrates. 

Sydenham was born in Dorsetshire" in 
1624, just four years before Harvey had 
demonstrated the circulation of the blood. 
He was the son of a moderately well-to-do 
and genteel family and his education was 
planned and carried forward along lines 
befitting his station in life. He eventually 
enrolled as a student at Oxford but left 
shortly after his enrollment to take up arms 
with Cromwell against the King. During 
the interregnum he returned to Oxford and 
graduated with the degree of Bachelor of 
Medicine. Sometime in his thirties he 
settled in London, started in practice and 
at the age of thirty-nine became a Licenti- 
ate of The Royal College of Physicians but 
was never admitted to fellowship in this 
august body. However his bust occupies a 
place of honor in front of their building 
today. He was doubtless little if at all 
disturbed by this attitude. Such honors had 
little appeal for him. He said in a letter to a 
friend, “ I have weighed in a nice scrupulous 
balance whether it is better to serve men 
or to be praised b} r them, and I prefer the 
former.” He did, however, receive a 
doctor’s degree from Cambridge when he 
was fifty-two. Sometime during this period, 
probably fairly early in his professional 
career, he spent some time in France work- 
ing with the great French clinician, Bar- 
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beirac. The methods, thoughts and activities 
of these two men had many points in com- 
mon and they have often been referred 
to as the French and the British Hippocrates. 

A popular conception of the nature of 
disease during the early days of Sydenham 
was the chemical one. It was assumed by 
many that all diseases were due to differing 
types of fermentation, which produced 
either an excess of acid or an excess of 
alkali and that the proper treatment 
depended entirely upon recognizing upon 
which side the error lay and administering 
acids or alkalis accordingly. Of course this 
seems a bit fanciful and yet we of today 
talk glibly about acidosis and alkalosis, 
perhaps with good reason, and yet I wonder 
what the practitioners of the twenty-third 
century will think about it. 

Sydenham was not particularly inter- 
ested in the fundamental nature of disease. 
He was rather interested in a recognition of 
the symptoms, the course it might be 
expected to take, its incidence in reference 
to locality, seasons, climatic conditions, 
etc., whether or not it was likely^ to occur 
as an isolated instance or spread in epi- 
demic form, and methods of relieving symp- 
toms and effecting a cure. He summed up 
his own conception of disease processes in 
general in rather a shrewd definition. He 
said, “Disease is an effort of Nature, striv- 
ing with all her might to restore the patient 
by elimination of the morbific matter.” In 
the language of our friend Al Smith, 
“Think it over.” I think it is a pretty good 
definition even today. 

His description of many diseases, small- 
pox, pulmonary tuberculosis, chorea, gout, 
malaria, hysteria are classic and well worth 
reading even today. Chorea still bears his 
name. He described accurately the quoti- 
dian and tertian type of malaria. He 
demonstrated that hysteria as a symptom 
complex was not confined to the female sex. 
He wrote very feelingly of gout since he 
was a victim himself. He also apparently 
suffered from urinary lithiasis since he 
describes frequent attacks of hematuria 
and gravel. His methods of treating 


these symptoms, omitting surgical meas- 
ures about which he of course knew noth- 
ing, was highly intelligent even when 
judged by the standards of today. 

His description of pulmonary tuberculo- 
sis or phthisis, as he called it, is well worth 
quoting. He said, 

The cough betrays itself. The phthisis comes 
on between the ages of eighteen and thirty-five 
years. The whole body becomes emaciated. 
There is a troublesome hectic cough, which is 
increased by taking food and which is distin- 
guished by the quickness of the pulse and the 
redness of the cheeks. The matter spit up by 
the cough is bloody or purulent. When burnt, 
it smells fetid. When thrown into water it 
sinks. Night sweats supervene. At length the 
cheeks grow livid, the face pale, the nose sharp. 
The temples sink, the nails curve inward, the 
hair falls off and there is a colliquative diarrhea, 
the forerunner of death. 

One could hardly ask for a more vivid 
description. It shows very keen powers of 
observation and must have represented 
many hours of study 7 at the bedside of his 
patients in their homes. (Remember that, 
throughout his life he never had a hospital 
service.) It seems strange that so keen a 
man did not go one step further and 
percuss or put his ear to the chest of his 
patients. Apparently 7 he never did or, if he 
did he never wrote about it. 

During the active period of Sydenham’s 
career, a severe epidemic of bubonic plague 
spread over London with an enormous loss 
of life. During most of the time that this 
epidemic was raging over the city, Syden- 
ham was away 7 in the country 7 . Some of his 
biographers have criticized him for this 
apparently 7 cowardly attitude. In his de- 
fense we should perhaps consider that after 
all he was engaged in private practice 
mostly 7 among the well-to-do, that he had 
no hospital affiliations and that most of his 
patients had also fled the city. He did 
however return before the epidemic was 
over, saw a few cases and commented very 
shrewdly 7 upon them, particularly in con- 
nection with the manner of spreading. It is 
rather interesting to note in passing that 
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various observers of those days suspected 
the dog and the cat as carriers. They just 
missed the rat; another one of the many 
instances in which an important fact has 
been missed by the narrowest of margins. 

Perhaps his greatest contribution to the 
literature was his work on fevers and fever 
in general. This work was revolutionary 
and was not only far ahead of his own 
times but apparently far ahead of the times 
of many succeeding generations. He main- 
tained that fever was a wholesome process 
and was Nature’s own method of combat- 
ting noxious substances in the system. It 
required the lapse of two hundred and 
fifty years before the profession could 
assimilate this simple but important fact. 
No longer ago than the early years of the 
present century men were needlessly com- 
bating fever with phenacetin, acetanilid 
and various other so-called febrifuges. 

His therapeutic measures were, on the 
whole, excellent even when judged by 
present day standards. He was the first 
man who had the courage to rely occasion- 
ally on a course of masterly inactivity and 
give Nature a chance to effect a cure. He 
was firmly convinced that no remedies 
should be applied unless clearly indicated. 
He stressed the importance of Nature’s 
own remedies, fresh air, sunshine, plenty of 
water to drink, dietary regulation and other 
hygienic measures. Particularly in fevers 
did he advocate fresh air and an abundance 
of cold water and other cooling drinks. 
This, too, was revolutionary and again 
required a lapse of two hundred and fifty 
years before it was accepted. I well remem- 
ber when as a youngster I had measles, I 
was placed in a hot stuffy room, with 
windows tightly closed and plied with hot 
nauseating drinks, all for the purpose of 
bringing out the rash. I would have given 
anything which I ever hoped to possess for 
one drink of cold water. I believe that was 
the standard treatment of those days. Of 
course I had never heard of Sydenham 
then. I am equally certain that my attend- 
ing physician had never heard of him 
either. 


Of course Sydenham did use drugs; even 
today laudanum is spoken of as Syden- 
ham’s tincture. He employed venesection, 
which was very popular in those days. He 
even resorted occasionally to ridiculous 
decoctions containing a multitude of in- 
gredients, one in particular which was 
said to contain something like eighty 
ingredients and required three months for 
its preparation. As I said a little earlier, he 
never got away entirely from the traditions 
and superstitions of preceding ages. 

As one reflects upon the career and 
activities of Thomas Sydenham as a prac- 
ticing physician, I wonder if we, even of 
today, cannot discern a lesson. Surrounded 
as we are and perhaps a bit spoiled by an 
endless list of technical aids, are we not 
prone to forget that we too have eyes and 
ears and fingers, perhaps a bit of common 
sense and in the course of time, a modicum 
of experience? 

While, of course, there is no reason in the 
world why all or any of our modern aids to 
diagnosis should be thrown out of the 
window (three letters at a time or any 
other way) I do think that on many occa- 
sions we might, to the mutual advantage 
of our patients and ourselves, invoke much 
more freely than we do the very simple 
armamentarium which served Sydenham 
so well. 

Sydenham had very few pupils. Perhaps 
the most notable among those few was 
Dover, of Dover’s powder fame. In this 
connection, remember again that he had no 
hospital affiliations and therefore was not 
geared for teaching. What teaching he did 
was largely through the medium of his 
writing and he wrote extensively, always in 
Latin, according to the custom of scholars 
of his times. 

His papers and books were published in 
practically all of the countries in Europe 
and were eventually translated into Eng- 
lish, gathered in one volume and published 
in America. Every bit of his writings were 
based absolutely and entirely on his own 
personal clinical observations. They were 
concise, to the point, carried no excess 
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verbiage and never referred to previous 
authorities. Perhaps he erred a bit in that. 
On the other hand, I wonder if this, too, 
does not provide a thought for the writers 
of the present day. It would seem that no 
paper of today is complete without two or 
three pages of bibliography. Of course 
this is perhaps commendable and often 
essential in certain types of papers and yet 
I have a feeling that it is a bit overdone. 
After all, isn’t the best paper the one that 
contains some one single original thought, 
briefly and concisely presented? One of the 
greatest scientific papers of all time, 
Einstein’s original paper, occupied half a 
page in a scientific journal. 

One might ramble on almost indefinitely 
discussing many other phases of this 
interesting period and the influence which 


Sydenham had upon it. However, I fear 
that I am exceeding my time allowance. 

May I conclude by saying that, in my 
opinion, Sydenham does not quite belong 
in the very small group of intellectual 
giants who grace the pages of medical 
history. He does not, either by his attain- 
ments, by his accomplishments or by his 
influence upon the subsequent course of 
medical and surgical progress, quite meas- 
ure up to the stature of Hippocrates, 
Galen, his own contemporary Harvey, 
John Hunter, or in more modern times, Vir- 
chow and Pasteur,, and a few others who 
might be included. He does, however, 
occupy a distinguished position in a slightly 
larger group and his name will for alt time 
be accorded a place of honor in the blue 
book of medical and surgical history. 



'BOOK REVIEWS' 


Recent Advances in Laryngology 
and Otology. By R. Scott Stevenson. 
Philadelphia, P. Blakiston’s Son & Co., Inc. 

This volume on recent advances in otolaryn- 
gology is very well conceived and put together 
by the author. In his preface he recommends 
the volume to students and house surgeons 
in otolaryngology and very timidly suggests 
that the volume also might be of value to 
more advanced practitioners in the specialty. 
In the opinion of the reviewer the volume 
most certainly is of great advantage to the 
practitioner of otolaryngology because it 
gives, in concise and clear language, a review 
of the advances made in each section of the 
specialty over a period of the last five years. 
The advances are in many places very crit- 
ically reviewed by the author in the light 
of his own experience, and, if for no other 
reason than these critical reviews the volume 
would be of great interest to the average 
practitioner. There is also in the references 
at the end of each chapter something which is 
of very great advantage to the specialist who 
wishes to carry his study further by a personal 
review of the literature studied by the author. 
From the reviewer’s point of view this is 
also a very valuable and very important 
contribution to the education of the busy 
specialist. 

This book is also commended for study to 
those American students of otolaryngology 
who are preparing themselves for the examina- 
tion by the American Board of Otolaryngology, 
because it gives to them in a very small volume 
many of the pathological and physiological 
studies, searching for which they would have 
to spend a great deal of time and energy 
studying the recent periodicals. 

It is hoped that when the next five years 
has elapsed another volume written in the 
same style will be available. 

Aural Therapy in Relation to Deaf- 
ness. By Prof. D. F. Fraser-Harris. 
London, Sterling Medical Publishing Co. 

This is a small brochure apparently written 
for the general practitioner and the laity 


bringing forth the uses of the audiometer 
in the study of deafness and attempting to 
describe in simple terms some of the types of 
deafness in relationship to audiometer curves. 
The reviewer can see no reason for the chapter 
on treatment with the author’s thermocatheter. 
The few lines on the use of hearing aids per- 
haps could have been done with greater 
thoroughness. 

Textbook of General Surgery. By 
Warren H. Cole, m.d., f.a.c.s. and Robert 
Elman, m.d. New York, D. Appleton- 
Century Company, 1936. Price $10. 

We learn that this volume of 1031 pages 
is a direct outgrowth of a formal recitation 
and lecture course in surgery given by the 
authors to the third year class at the Washing- 
ton University School of Medicine during the 
past eight years. In the Preface we read, 
“Most of the text, indeed, represents the 
teaching material resulting from the use of 
mimeographed assignments which have been 
repeatedly revised and corrected during the 
past three years. . . . The text also includes 
the more advanced details, which fourth 
year students are expected to know before 
graduation. . . . The material included should 
also suffice for the every day use of the general 
practitioner.” The authors also strike a 
pleasing note when they say, “If more exten- 
sive details of a particular surgical disease 
are desired, a system of Surgery will be 
required; it is obviously inappropriate to 
include a complete discussion of one or more 
diseases without doing so for all, and this is 
impossible in a single volume work.” 

With this in mind, the authors have elimi- 
nated detailed consideration of the specialities, 
ophthalmology, otology and rhinology. On 
the other hand, they have stressed such 
allied specialities as genitourinary surgery 
and gynecology. Certain details of neuro- 
surgery, especially head injuries, have been 
included. 

The authors have stressed the subject 
matter from a physiological angle, for, in 
this way the clinical features will be under- 
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stood better. More detail of case histories 
in the legends under the illustration wherever 
possible has been the rule. 

The chapter on the emergency prostrate 
patient, which deals more or less with the 
unconscious individual should prove of value 
to the interne, general practitioner and young 
surgeon. There is a tendency to insist that a 
textbook is mainly of value to an interne or the 
young man just beginning surgery. It is our 
opinion that many middle aged and past 
middle aged men, and many more or less well 
known workers in the surgical field may spend 
no inconsiderable time with modern textbooks 
relating to their sphere of work. Therefore, 
this volume being exceptionally good, we 
suggest to medical teachers of surgery to 
hint to their students that they might do well, 
if possible, to own copies. 

There are 559 figures, a comprehensive 
Bibliography at the conclusion of each chapter, 
and an Index. 

The Eye and Its Diseases. By 82 Inter- 
national Authorities. Edited by Conrad 
Berens, m.d., Ophthalmic Surgeon, Pathol- 
ogist and Director of Research, New York 
Eye and Ear Infirmary; 1254 pages with 
436 illustrations, some in colors. Phila- 
delphia and London, W. B. Saunders 
Company, 1936. Cloth, Price $12.00 net. 

This textbook of ophthalmology, edited by 
Dr. Berens, is an excellent, authoritative book 
and a valuable addition to the literature 
of the speciality. Dr. Berens feels that oph- 
thalmology, in view of the constant increase 
in our knowledge of the eye, has reached the 
stage where it is beyond the power of one 
individual to write authoritatively on all its 
varied phases; and because of this the ideal 
text should consist of the expert knowledge 
of many oculists, each writing of the subject 
in which he is an acknowledged authority. 
With this in mind, Dr. Berens has searched 
the United States, Canada, England and the 
Continent for contributions to this book and 
requested opinions on their particular assign- 
ment from those he thinks best qualified. 
While man}" will feel that this is carrying 
specialization in medicine too far, the results 
in this book speak against such a conviction, 
because in the not too well supplied field of 


English ophthalmological textbooks, this is 
one of the best. 

The subject of ophthalmology is covered 
very thoroughly beginning with anatomy and 
including physiology, bacteriology, refraction, 
diseases of the eye and surgery; and there 
are also interesting chapters on hygiene, 
immunology, medical jurisprudence, path- 
ological and bacteriological technique. It is 
a great compliment to the editor that he 
has been able to obtain the collaboration of 
such well known names in ophthalmology. 

There are some defects in the book, because, 
as would be expected, each individual con- 
tribution represents the opinionated con- 
clusions of its author and because of human 
frailties, known and accepted modes of therapy 
are often completely disregarded or dis- 
paraged, and this of necessity is something 
which should not happen in a book which 
endeavors to cover adequately, authoritatively 
and completely the subject of ophthalmology. 

In view of the general excellence of the book 
it seems picayune to mention any such defects. 
As seems to happen in all textbooks, the 
authors are often reluctant to omit beliefs 
which have become traditional and are carried 
from text to text as a matter of habit, and 
we could disperse with man} r of them. 
Also accepted forms of medical and surgery 
therapy are often not mentioned or are lightly 
dismissed as of no value and those who acquire 
their ophthalmological information from this 
book will be ignorant of many definitely 
valuable therapeutic procedures. This should 
not be considered as a too severe condemnation 
of the book, for it is usually so good that one 
would like to see it even better. 

Despite the great number (82) of contrib- 
utors, the editor has so arranged the subject 
matter and the varied styles of writing, that 
one would suspect the book to be the work of 
one author. The arrangement of the subject 
matter, the illustrations and the type used, and 
the index are excellent. The book is recom- 
mended to ophthalmologists and those medical 
men who wish a book which brings ophthal- 
mology up to date with current knowledge. 

A Textbook of Surgery. By John 
Homans, m.d. Compiled from lectures and 
other writings of members of the Surgical 
Department of the Harvard Medical 
School. Fourth Edition. With a special 
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bibliographical index and with illustrations 
by Willard C. Shepard. Springfield, III., 
Charles C. Thomas, 1936. Price $8. postpaid. 

The first edition of this work appeared in 
1931, the second in the following year, the 
third in 1935, and now a year later, a fourth 
edition is offered to the profession. Under the 
editorship of Dr. Homans who made the 
volume possible are, Arthur W. Allen, David 
Chcever, Edward D. Churchill, Harvey Cush- 
ing, Robert B. Greenough, Gilbert Horrax, 
Daniel Fiske Jones, William E. Ladd, George 
A. Leland, Howard A. Lothrop, Richard Id. 
Miller, Edward H. Nichols, Robert B. Osgood, 
Charles Allen Porter, Tracy J. Putnam, Lyman 
G. Richards, Edward P. Richardson, Channing 
C. Simmons, J. Herbert Waite, WvmanWhitte- 
more, and Philip D. Wilson. This work not 
only represents collection of outstanding au- 
thors, but it is a volume whose contents more 
than lives up to the claims made for it. 

In this edition has been added a chapter on 
“Amputations and Plastics,” old material has 
been replaced with new (the stale with the 
fresh), and while little has been actually added 
the pagination is unchanged. 

The book is 1267 pages long, and contains 
530 figures. The Bibliographical Index is inter- 
esting and has been especially well done. Other 
authors might look this over and add it to their 
forthcoming books. 

The owner of this book will find himself, 
at times, putting aside the current best-seller 
in fiction or biography and returning to this 
Textbook of Surgery, for, it reads more like 
some human document than a cut and dried 
book of science. 

Diseases of the Coronary Arteries 
and Cardiac Pain. Edited by Robert L. 
Levy, m.d. Advisarv Editorial Committee 
Alfred E. Cohn, James B. Herrick and 
Carl J. Wiggers. New York, The Macmillan 
Company, 1936. Price $6.00. 

During the past two decades great advances 
have been made in the study of the affections 
of the coronary arteries and of cardiac pain. 
Because of these advances in the knowledge of 
these conditions many once doomed to a speedy 
death are, today, offered hope of added years 
of usefulness. 


Therefore, it is timely that this book is pre- 
sented to the medical profession. Naturally, as 
this subject involves so many aspects, no one 
man could write a book on the subject and do 
all aspects justice. The editor, aided by an 
advisary editorial committee, selected fourteen 
men specially equipped to write on their given 
topics. These contributors are, Claude S. Beck, 
Herrman L. Blumgart, Alfred E. Cohn, Louis 
I. Dublin, James B. Herrick, William J. Kerr, 
Fred M. Smith, William C. Von Glahn, Joseph 
T. Wearn, James C. White, Paul D. White, 
Carl J. Wiggers and Frank N. Wilson. 

The Preface is by Robert L. Levy, the Intro- 
duction by Alfred E. Cohn, and the Historical 
Note bv James B. Herrick. 

Part 1 deals with The Coronary Circulation 
(four chapters are devoted to this); Part 2 deals 
with Cardiac Pain (two chapters); Part 3 with 
Clinical Features of Diseases of the Coronary 
Arteries and Cardiac Pain (six chapters); 
Part 4 with Medical Treatment of Diseases of 
the Coronary Arteries and Cardiac Pain (two 
chapters); and Part 5 deals with Surgical 
Treatment of Diseases of the Coronary Arteries 
and Cardiac Pain (three chapters). 

This excellent book of 445 pages, with an 
ample Bibliography at the end of each chapter, 
with a thorough Index, profusely illustrated, 
fills a needed want in the present day literature 
on this vital topic. 

Textbook of Surgical Nursing. By 
Manelva Wylie Keller, b.s., r.n. Third 
Edition. Completely revised and reset. 
New York, The Macmillan Company, 
1936. Price S3. 

Physicians on hospital staffs who instruct 
nurses know this book as it is a standard work. 
Because this work is so widely known and used 
in so many institutions where nursing is taught 
it is unnecessary to go into detail regarding the 
contents. 

In this third edition, the book has been 
rewritten in parts, revised throughout, and 
reset. 

It is illustrated and at the end of each 
chapter is a list of questions on the matter 
covered in that chapter for student review. 

Any physician or head of a hospital nursing 
school will feel secure in recommending this 
book as a textbook for student nurses. 
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Chapter VI 


RETRODISPLACEMENTS OF THE UTERUS 

The normal uterus is a freely movable organ suspended in 
the pelvis by the coordinated action of its supporting structures 
which consist of: 

1. The uteropelvic ligaments running outward from the 
supravaginal portion of the cervix to the pelvic fascia in 
the base of each broad ligament. These ligaments prevent 
the uterus from undergoing lateral malpositions and also pre- 
vent prolapse; 

2. The broad ligaments, which steady the uterus in or near 
the median section of the pelvis; 

3. The uterosacral ligaments which pull the cervix back- 
ward and upward thereby throwing the fundus forward; 

4. The round ligaments, which act as “guy ropes” and to 
some extent prevent the uterus from falling backward. 

In the erect posture the uterus normally lies in a horizontal 
position with the cervix pointing backward. It is maintained 
in this position largely by the intra-abdominal pressure which 
is exerted on the posterior wall of the uterus. When the sup- 
porting structures become weakened, the anterior wall of the 
fundus becomes separated from the bladder and the intestines 
can then enter the vesicouterine space. This causes the intra- 
abdominal pressure to be exerted on the anterior wall of the 
uterus and thus gradually forces the fundus into the cul-de-sac. 
When the fundus is pushed backward, the cervix is forced 
forward with a corresponding lengthening of the uterosacral 
ligaments. 


Pathology 

What are the pathological changes produced in the uterus 
and ovaries as a result of retrodisplacement? 

When the uterus is in a posterior position the broad liga- 
ments become partially twisted and as a result there is an 
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interference with the return blood supply. This produces 
chronic congestion of the uterus and occasionally varicosities 
of the veins in the broad ligament. The retrodisplaced uterus 
causes a prolapse of the ovaries, which may become painful 
and enlarged as a result of interference with their circulation. 
When a postpartum or postabortal uterus is in a posterior 
position it does not involute properly. 

Symptoms 

There is a large group of patients with uncomplicated 
retroflexion presenting no symptoms whatsoever. 

There is another group of patients where the retrodisplace- 
ment is associated with other pathology and the symptoms 
produced by the associated pathology completely mask any 
symptoms the retroflexion may cause. 

Most of the symptoms of the uncomplicated retroflexion are 
caused by the circulatory changes — dragging sensation, feeling 
of weight in the pelvis, menorrhagia, backache and Ieucorrhea. 
Indefinite reflex symptoms, “loss of pep,” etc., are sometimes 
attributed to this condition. Sterility may be caused by a 
retrodisplacement of the uterus due to an angulation of the 
tubes. Recurrent abortions may result from the impaction of a 
retroflexed pregnant uterus. Prolapse of the ovary associated 
with retroflexion is a frequent cause of dyspareunia. 

Treatment 

Patients with retrodisplacements of the uterus may be 
classified into three groups : 

1 . Those who are symptom free, and therefore require no 
treatment ; 

2. Those with symptoms, with replaceable retrodisplace- 
ments where the judicious use of a properly fitting pessary will 
relieve or cure the condition; 

3. Retrodisplacements requiring relief, but which cannot 
be cured by nonoperative treatment. 

Treatment of the noncomplicated retrodisplaced uterus 
producing symptoms ; 
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Prophylaxis. Prevent the postpartum uterus from tipping 
backward until the relaxed supports involute sufficiently to 
hold the uterus forward so that the intra-abdominal pressure 




Fig. 8 i. a. Correct knee chest posture. Chest on couch, bed or floor, knees apart, 
thighs up and down. After taking posture external parts are drawn open to 
allow air to enter. It escapes on return to upright posture, n. Incorrect. Chest on 
pillows, thighs slant away from body. c. Incorrect. Resting on elbows, thighs 
slant inward toward body. 

can be exerted on the posterior surface of the uterus and thus 
hold it in the normal anterior position. A postpartum uterus 
will not fall into the cul-de-sac until after the tenth day. Why? 
Because it is not small enough to drop below the promintory of 
the sacrum. After the tenth day, patients should be encouraged 
to lie on their sides or on the abdomen until they present them- 
selves at the obstetrician’s olfice for a check-up examination. 
If at this time a retrodisplacement is found it should be 
replaced manually and a pessary of the proper size inserted. 
The patient should then be instructed in the proper use of the 
knee-chest position (Fig. 81) to help keep the uterus forward. 

When the cervix is drawn forward in doing a curettage the 
fundus goes backward, therefore, following a curettage the 
uterus should always be replaced manually in its normal 
anterior position. 

Replacement of Movable Retroflexion. The patient should 
be comfortably placed in the lithotomy position on an examin- 
ing table. The rectum and bladder should be empty. The 
fingers of the left hand, well lubricated, should be introduced 
into the posterior cul-de-sac of the vagina and the uterus 
pushed upward (Fig. 82). As the uterus rises the fingers of the 
right hand on the abdomen attempt to catch the posterior wall 
of the uterus; at the same time the fingers in the vagina shift 
to the front of the cervix. The anterior lip of the cervix is then 
forced backward (Fig. 83). As the cervix goes backward the 
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fundus is grasped by the abdominal hand and brought well 
forward (Fig. 84). The pessary can then be introduced. Occa- 
sionally if the fingers are not long enough a tenaculum is placed 



Fig. 82. Two fingers inserted in the Fig. 83. Two fingers in the vagina push- 
vagina or the index finger in the ing the anterior lip of the cervix 

vagina and the middle in the rectum, backward while the fingers of the 

push the fundus upward in an attempt other hand attempt to grasp the 

to dislodge it from the hollow of the fundus to help bring it forward, 

sacrum. 


on the anterior lip to give added leverage. There are many 
other ways to replace a movable retrollexed uterus, two of 
which will be described. 

1. This method is often used. Insert a fairly large pessary 
into the vagina. Place the patient in the knee-chest position 
and have her cough several times. This will frequently cause 
the uterus to fall forward. The large pessary is then removed 
and the proper size pessary is inserted. 

2. Place the patient in the knee-chest position, insert a 
Sims’ speculum and grasp the anterior lip of the cervix with a 
tenaculum. Draw the anterior lip of the cervix downward and 
then push it upward and backward. This may cause the fundus 
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to fall forward. Frequently a sponge on a stick is used instead 
of a tenaculum. 

Function oj the Pessary . The pessary does not hold the 



Fig. 84. The vaginal hand forcing the 
cervix well back while the abdominal 
hand pushes the fundus forward. 


uterus forward, it holds the cervix back so as to allow the nor- 
mal intra-abdominal dynamics to function. The pessary holds 
the cervix back by pushing the posterior vaginal vault back- 
ward, this throws the fundus forward, thus allowing the intra- 
abdominal pressure to be exerted on the posterior wall of the 
uterus. 

Size and Shape oj the Pessary. The following factors govern 
the size of pessary used. It should be large enough to hold 
the cervix well back and yet it should not project beyond the 
introitus. It should not cause undue pressure on any spot in the 
vagina. It should not be too small so as to move too freely in 
the vagina. It should cause neither pain nor discomfort. The 
patient should not be cognizant of its presence. 

The shape of the pessary usually used is the Albert Smith 
or Hodge pessary. All sizes should be kept on hand so that thej^ 
can be tried until the proper size pessarv has been inserted. 
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Technique of Inserting the Pessary. The patient is in the 
lithotomy position, the pessary is clean and well lubricated. 
It is held by the anterior end in the fingers of the right hand 



Fig. 85. Index finger of the left hand Fig. 86. Index finger on the posterior 
depressing the perineum. Pessary in- bar of the pessary depressing it below 
sorted obliquely by the right hand. the posterior lip of the cervix. 


with the large concavity slightly upward. The index finger of 
the left hand is introduced into the vagina and the perineum 
depressed. The pessary is introduced obliquely (Fig. 85). Any 
pressure that is exerted should be towards the perineum as the 
vestibule and urethra are very sensitive. When the pessary has 
been introduced beyond its widest part it is rotated into the 
transverse diameter with the large concavity upward. The 
index finger of the right hand is then placed upon the posterior 
bar of the pessary (Fig. 86) depressing this bar so as to bring 
it behind the cervix and to allow the cervix to lie in the opening 
of the pessary (Fig. 91). 

The finger should then be introduced around the pessary to 
make sure there are no pressure spots and the patient is 
allowed to walk around the examining room, sit down, strain, 
etc., to be sure the pessary is comfortable. 
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Patients are frequently found whose introitus is so small 
that the rigid pessaries cannot be introduced. Findley has 
developed a pessary which has given excellent results. 


With the advent of episotomies and more accurate repairs of lacerations 
of the pelvic floor, the insertion of these rigid pessaries, became more 
difficult and caused much pain to the patient. The same difficulty was 
encountered in treating virginal (or nufliparous) cases. 

The caliber of the introitus has no proportional relationship to the size 
of the pessary needed for uterine support. A two-finger, recently repaired 
introitus will not easily admit a No. 4 or 5 Smith or Hodge pessary. A 
smaller pessary will often fail to hold the uterus in the anterior position. 
As a result, both patient and physician were prone to postpone the use of a 
pessary beyond the time when the best results could be obtained. 

To overcome this difficulty, I have devised a modification of the Albert 
Smith pessary which was described in a previous publication. This instru- 
ment is identical with the Albert Smith type except that the end sectors 
have been replaced by soft solid rubber. These soft rubber segments are 
seamlessly vulcanized to the lateral arms which are of hard rubber. This 
arrangement allows the lateral arms to fold together so that any size can be 
easily introduced through a one-finger introitus. The patient frequently 
does not realize that the pessary has been inserted as it provokes no more 
sensation than that of one finger. This instrument unfolds automatically in 
the vagina and because of its longitudinal rigidity effectually pushes the 
posterior fornix upwards and backwards. This puts the uterosacral liga- 
ments on tension and pulls the cervix upwards and backwards thus holding 
the uterus in anterior position. 

To further simplify the application of this pessary, I fold it in the 
manner shown in the illustrations. As shown in Figure 87 the device is held 
in the position which it is to take in the vagina, the upper and larger end 
being held by the fingers and thumb of the left hand and the lower, or 
smaller end, in the same manner by the right hand. In Figure 88, the 
lateral arms of the pessary are being folded together by exerting pressure 
downwards by the forefingers and upwards by the thumbs and middle 
fingers. This is continued until the lateral arms meet. In Figure 89, a firm 
grip of the thumb and fingers of the right hand on the lower end of the 
pessary keeps the lateral arms together and thus the pessary has had its 
curve reversed. In Figure 90, the introduction is plainly shown. The reverse 
curve causes the upper end of the pessary to follow the posterior wall of the 
vagina to the posterior fornix. In Figure 91, the pessary has been released, 
has unfolded, and the upper end of the pessary has automatically taken its 
place posteriori}" to the cervix. 
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It will be seen that this method obviates any necessity for re-adjustment 
after insertion. The pessary is easily removed by physician or patient by 
hooking one finger into the lower end. The pessary will fold itself as with- 



drawn. The discomfort and difficulties of application are thus largely 
eliminated. Various sizes may be tried to obtain proper fit.* 

* Findley, Wm. M. Non-surgical treatment of retrodisplacement of the uterus. 
Am. Jour., Surg. 33: 546, 552, 1936. 
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Following the insertion of the pessary, the patient should 
return in one week for an examination. If she has had no 
discomfort and the uterus is well anterior the patient should be 
instructed to return every four to six weeks, preferably after a 
menstrual period. The pessary is then removed and cleaned, 
the vagina inspected for any pressure spots and the pessary 
reinserted. 

A pessary as a rule should be worn for six months. Following 
the removal of the pessary, the patient is told to return in one 
week for a reexamination. If the uterus retains its normal posi- 
tion, she is to return in one month; if then it is still anterior, 
she is discharged. Following the removal of the pessary, the 
knee-chest position is continued night and morning and the 
patient is advised to sleep on her side or on her abdomen. 

If on reexamination the uterus has again fallen back, it is 
replaced and the pessary is reinserted. If at the end of another 
six months, removal of the pessary again causes the uterus to 
fall back, producing symptoms, operation is advised. 

When operative treatment is indicated, what procedures 
shall be used? 

Examination of a standard operative gynecological text- 
book shows eighty pages devoted to a discussion of the various 
operations for retrodisplacement. The purpose of the operative 
treatment should be to restore the uterus to its normal physi- 
ological and anatomical conditions. The procedure which has 
given the best results at Harlem Hospital has been the Webster- 
Baldy operation combined with suspension of the ovaries and 
shortening of the uterosacral ligaments. In order to eliminate 
technical difficulties the uterosacral shortening is done before 
the Webster-Baldy operation. 

Technique of Shortening the Uterosacral Ligainents. Any 
procedure for the shortening of the uterosacral ligaments must 
fulfill three demands : 

1. It must keep the cervix well back in the hollow of the 
sacrum; 

2. It must hold it there fairly permanently; 
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3. As the utcrosacral shortening is only one of several 
operative procedures to be performed on the patient, it must 
not be time consuming. 



Good anesthesia, the Trendelenburg position and an ample 
incision which extends down to the symphysis so as to secure 
good exposure, are absolutely essential Tor shortening the 
utcrosacral ligaments. 
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Step i. The intestines are walled oil with the three pad 
technique. 

Step 2. The uterus is pushed well forward, antcllexcd, the 



posterior wall of the uterus is grasped at the level of the internal 
os with a tenaculum and the cervix is drawn upward, making 
the uterosacral ligaments prominent. A continuous heavy silk 
suture on a curved Mayo needle is inserted from behind forward 
(Fig. 92) up to and including a bite in the posterior lip of the 
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cervix. This is inserted on both sides before being tied (Fig. 
93 a).* Both sutures are tied. 

This procedure shortens the uterosacral ligaments from 
before backward thereby drawing the cervix well into the 
hollow of the sacrum. By using a nonabsorbable suture mate- 
rial, such as silk, the permanency of the shortening is assured. 

The uterosacral shortening is then followed by the Webster- 
Baldy operation which seems to observe the basic anatomic as 
well as physiologic (intra-abdominal pressure) factors. 

Step 1. A traction stitch (Fig. 93D) is passed under the 
round ligament at the junction of its middle and outer third 
and a clamp is applied to the suture. 

Step 2 . The ovarian ligament is grasped with an Allis clamp 
and a sharp pointed curved clamp is introduced under this 
ligament and under the tube (Fig. 93c) so as to emerge in the 
angle between the tube and the round ligament; here it grasps 
the traction stitch (Fig. 93E, c, d) and draws it backward thus 
pulling the round ligament under the tube and the ovarian 
ligament and through the opening (Fig. 93B). 

Step 3. The same procedure is carried out on the other 
round ligament. 

Step 4. The round ligaments are sutured to the posterior 
wall of the uterus with four or five interrupted fine silk sutures 
using a line curved needle (Fig. 94B). 

Step 5. Suspension of the ovaries. The ovarian ligament is 
grasped with an Allis clamp and drawn laterally as far as possi- 
ble (Fig. 94D). The distal end of the round ligament (Fig. 94c) 
is grasped with an Allis clamp and drawn medially. A silk 
suture (Fig. 94E) is passed through the round ligament as far 
laterally as possible and through the ovary close to the origin 
of its suspensory ligament and tied (Fig. 94E and f). The same 
procedure is carried out on the other side. 

Step 6. The abdomen is closed in the usual manner. 

Failure following the Webster-Baldy operation may be due 
to one of several causes : 

* Holden’, Fred. C. Surgical treatment of retrodispiacement of the uterus. Am. Jour. 
Surg. 33: 553-557, 1936. 
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1. Retroflexion over the Round Ligaments. If the round 
ligaments are sutured to the posterior aspect of the fundus at 
too low a level, the fundus may retroflex over these sutured 



round ligaments. The round ligaments should be sutured to the 
posterior wall of the uterus at a point which is on a level or just 
below the insertion of the uteroovarian ligaments. This is 
above the centre of the gravity of the fundus and will tend to 
hold the fundus forward. 
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2. Recurrent Retrodisplacement. This may be due to one of 
three causes: 

A. The Use of Absorbable Suture Material. The catgut 
may absorb and no union take place between the round liga- 
ments and the posterior wall of the uterus. This allows the 
ligaments to slip back to their former position with a recurrence 
of the retrodisplacement. Nonabsorbable suture material 
should be used throughout. 

B. Allowing the Cervix to Remain Forward. Some of the 
retrodisplacements recur because the cervix is allowed to 
remain anteriorly after the fundus has been brought forward 
by the Webster-Baldy operation. Shortening of the uterosacral 
ligaments according to the technique described will hold the 
cervix well back in the hollow of the sacrum. This is an impor- 
tant additional factor in securing satisfactory results. In study- 
ing the failures in a series of operations, it was observed that 
recurrences were found in those patients who on discharge did 
not have the cervix well back in good anatomical position. 

C. Non-repair of Relaxed V agina. Laceration of the pelvic 
diaphragm and relaxation of the vaginal outlet will allow the 
uterus to fall backward again after operation as well as after 
removal of a pessary. In order to restore proper anatomical 
relationship it is of the utmost importance that the anterior 
and posterior vaginal walls, if relaxed, should be repaired. This 
will help maintain the uterus in its anterior position. 

3. Numerous jminjul adhesions between intestines, sigmoid, 
omentum and posterior wall of the uterus are sometimes found. 
These can be prevented by causing a minimum of trauma to 
the tissues. The round ligaments are held by catgut “guy 
ropes” (Fig. 93B and e) and they should not be crushed with a 
clamp. The round ligaments are sutured to the posterior wall of 
the uterus using fine curved needles (Ferguson needles size 2, 
round point, half curved) and fine silk. 

4. Postoperative Pain Due to Tender Prolapsed Ovaries or to 
Ovaries Which Have Become Adherent to Each Other in the 
Midline. The Webster-Baldy operation is the only operation 
for retroversion which at the same time elevates the ovaries 

C165I 



764 


PRACTICAL CLINICAL GYNECOLOGY 


and tubes. One finds only too often that it is the prolapsed 
ovary which has been giving the symptoms rather than the 
retroversion. Simple elevation of the uterus in certain cases will 
not suspend the ovaries owing to long uteroovarian ligaments. 
This is corrected by drawing the round ligaments backward 
just below the uteroovarian ligament (Fig. 93B and c). Although 
the ovaries will thereby be drawn upward, it will not prevent 
them from coming in contact with each other. To prevent this, 
the distal end of each round ligament of the uterus is grasped 
with an Allis clamp and drawn laterally (Fig. 94c and d). When 
the round ligament has been drawn as far medially as possible, 
a silk suture is passed through the round ligament and through 
the ovary close to the origin of its suspensory ligament (Fig. 
94E). In this way the round ligaments exert a constant pull on 
the ovaries and keep them well suspended and separated from 
each other (Fig. 94E and f). 

Axiom : One learns not by one’s successes, but by a critical 
and impartial analysis of failures. Careful attention to each 
detail is frequently the factor which will make the difference 
between failure or success. 

Question: Should the pessary be boiled for sterilization? 

Answer: No; a boiled pessary is always round; boiling a 
hard rubber pessary should only be done if you wish to change 
its shape. 

Question: How can you make slight changes in the shape 
of the pessary? 

Answer: Cover the pessary with vaseline and heat the part 
to be molded over an alcohol flame until it is mailable, then 
bend the part to the desired shape. The vaseline keeps the hard 
rubber from burning. 

Question: What is the effect of pregnancy on the Webster- 
Baldy operation? 

Answer: When the operation has been performed as 
described there should be no recurrence of the retrodisplace- 
ment even after pregnancy. 

Question: What should be done if the pessary causes a 
pressure sore in the vagina? 
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Answer: Heat the pessary as described and bend the 
particular spot in such a way as to remove the undue pressure. 
The red spot in the vagina should be “touched up” with 10 per 
cent silver nitrate or pure pyroligneous acid. 

Question: How is a pessary cleaned? 

Answer: It is placed in a basin of cold lysol solution and 
scrubbed with a brush following which it is washed in cold 
water. 



Chapter VII 


MENSTRUATION AND ITS DISORDERS 

A study of the histories of any large series of gynecological 
cases would show that deviation from the normal menstrual 
cycle is one of the most frequent complaints presented for 
treatment. The endometrium is the background of normal and 
abnormal menstruation. In order to understand the various 
types of bleeding properly it is absolutely essential to have a 
clear conception of (i) the normal histological changes that the 
endometrium undergoes and (2) the glandular interrelationship 
which is responsible for these changes. 

The normal endometrium undergoes a regular cycle of 
histological changes every twenty-eight days. This cycle may 
be represented by the circumference of a circle which is divided 
into 28 equal parts representing the days. To study any regu- 
larly repeating cycle it is necessary to begin at some fixed point. 
The first day of menstruation is the only fixed point in the 
entire menstrual cycle. A woman always knows when she 
begins to menstruate; she may not know the exact time when 
she stops, but she always does know the first moment she 
starts. Although the first day of menstruation is used as the 
fixed point, the beginning, it must be recognized as a fact, that 
menstruation proper is the end of the normal physiological 
cycle and not its beginning. 

In the normal 28 days cycle a woman menstruates for four 
days. The six-day period just prior to menstruation is called 
premenstrual, the six days just after menstruation, post- 
menstrual and the twelve days in between, the interval period 
(Fig. 95). This division is purely arbitrary and is used as an 
aid for study. 

There are two common misconceptions with regard to the 
endometrium that must be corrected: 

The endometrium is not a true mucous membrane as it 
has no submucosa. If it had a submucosa, with every curettage 
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and with every delivery the entire endometrium would be lost. 
Nothing would be left from which the new endometrium could 
regenerate. 



Fig. 95. Menstrual cycle arbitrarily divided into four periods. 


The second misconception is that there is a resting stage or 
period in the endometrial cycle. This is not true. There is no 
resting period. The endometrium is an ever-changing structure. 
It may not change in its entirety every day, but there is some 
change in some part of the endometrium daily. 

Premenstrual Endometrium. This is the most complex 
form the endometrium assumes. Grossly, it is composed of 
glands and stroma. The glands can be divided roughly from 
their general appearance into three parts: the mouth of the 
gland (Fig. 96-1), the tortuous part of the gland, (Tig. 96-2), 
and the inactive fundus (Fig. 96-3). 
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Mouth of the gland or compact layer of the endometrium. 
The epithelium lining the cavity of the uterus is a ciliated 
high columnar epithelium having a central nucleus and a granu- 



Fig. 96. Diagrammatic representation of a uterine gland in the premenstrual 
secretory phase, ia, epithelium lining cavity of the uterus and mouth of the 
gland; ib, edematous connective tissue, stroma cells of the compact layer; 2 a, 
hyperplastic epithelium of the tortuous part of the gland; 2B, spindle cell shape 
of stroma in this region; 3A, low columnar epithelium of the inactive fundus. 

Iar cytoplasm (Fig. 96-1 -a). The mouths of the glands are also 
lined by a high columnar epithelium with a central nucleus 
and glandular cytoplasm. Underneath the surface epithelium 
and between the mouths of the glands are found larger poly- 
hedral connective tissue cells with central nuclei and clear 
cytoplasm (Fig. 96-1-B). These large connective tissue cells 
become the decidual cells of the pregnancy endometrium. It is 
this layer which forms the compact layer of the pregnancy 
endometrium; it is in this layer that the ovum imbeds itself 
in the earliest stages of pregnancy. There is very little or no 

|i7ol 





MENSTRUATION AND ITS DISORDERS 


769 


intercellular structure found in this layer except just before 
menstruation when there is usually a marked infiltration with 
lymphocytes, polymorphonuclear leucocytes and red blood 
cells. There are few blood vessels in this area. If any blood 
vessels are found, they are terminal endothelial lined spaces. 

Spongy layer of the endometrium, or tortuous part of 
the gland (Fig. 96-2). This comprises the active portion of the 
gland. The gland in this area assumes a corkscrew appearance. 
This is due to an attempt on the part of the gland to accommo- 
date itself to the increased space required for the hypertrophied 
lining epithelium. The lining epithelium is high columnar with 
a central nucleus and a granular cytoplasm. It has the appear- 
ance of a stimulated epithelium. The epithelial cells look as if 
they were ready to burst into the lumen of the gland. They are 
not sharply demarcated from the lumen of the gland (Fig. 
96-2A). In the lumen of the gland there is some secretion, 
which has been found to contain trypsin. This is a proteolytic 
enzyme which becomes activated in an alkaline medium. The 
cavity of the uterus is normally slightly alkaline. When this 
trypsin is released into the cavity of the uterus, it becomes 
activated and proteofytic digestion takes place. 

The stroma (Fig. 96-2B) of this layer, is not so markedly 
hypertrophied as is the stroma of the compact layer. The con- 
nective tissue cells have a central nucleus and have retained 
their oval or spindle cell shape. There is a moderate amount of 
plasma (edema) between these cells. With the approach of 
menstruation one finds white blood cells, red blood cells and 
blood in the interstices. The blood vessels in this area are more 
numerous than in the compact layer. They are the terminal 
capillaries; they may be simple endothelial lined spaces or may 
have the beginning of a musculature in the walls. 

Inactive Fundus or Fundal L.ayer (Fig. 96-3). This 
presents itself as a perfectly straight tubular gland lined by a 
low columnar epithelium (Fig. 96-3A) taking a very deep stain 
with hematoxyline. The younger the cell, the more hematoxylin 
it takes . They are the youngest epithelial cells of the entire 
gland. The stroma of this layer is a very dense connective 
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tissue; the arterioles are terminal arterioles with definite 
muscular walls. The gland fundii dip down into and rest upon 
the musculature of the uterine wall. There is rio submucosa. 
When pregnancy takes place the inactive straight fundal glands 
disappear and become dilated. 

Diagnostic Point: When a patient presents herself with an 
amenorrhea and examination of the cast-off or curetted endo- 
metrium shows dilated fundal glands and no trophoblasts, a 
diagnosis of tubal pregnancy must be considered. 

As a result of certain endocrinological changes menstrua- 
tion occurs. If a cup were placed in the vagina of a menstruat- 
ing woman and all the material discharged from the cervix 
collected and examined chemically and microscopically, one 
would find on the first day that the first discharge would be a 
moderate amount of serum. Many women complain that just 
before the bleeding actually starts, they feel quite wet. This is 
apparently due to a discharge of scrum from the hypertrophied 
connective tissue cells of the compact layer. This serum would 
be followed by a considerable amount of blood, some tissue, 
and an appreciable amount of trypsin. On the first day, 
uterine epithelium was demonstrated in the centrifuged speci- 
men, on section in 50 per cent of 100 cases studied by Geist. 

On the second day there is a definite increase in the amount 
of blood and in the amount of uterine stroma and epithelium 
discharged. There is a definite diminution in the amount of 
trypsin. This is due to the fact that trypsin is not being 
produced during menstruation. Trypsin is produced by the 
glands from one menstrual period to the next. 

On the third day there is a moderate amount of blood, some 
uterine stroma and practically no trypsin. 

On the fourth day practically nothing but blood is found. 

If a daily examination of the endometrium could be made 
during menstruation, one would find that during the first day 
or so the upper part of the gland (the compact layer) with the 
accompanying edematous connective tissue, is discharged. On 
the second day part of the active part of the gland accompanied 
by its connective tissue stroma, is discharged. On the third and 
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fourth days there is a gradual diminution in the cellular elements 
thrown off until nothing but blood is discharged. So that with 
the end of menstruation and the beginning of the postmenstrual 
period all that is left of the premenstrual gland is the inactive 
fundus. 

Does this loss of tissue happen with every menstruation? 
No. 

Does this change take place in all the glands with each 
menstruation? No. 

The loss of endometrium may be as complete as described 
throughout the entire uterine cavity or it may go to the 
opposite extreme with practically little or no loss or only a 
patchy loss of the endometrium. In some areas the epithelium 
may simply lose its hypertrophied appearance, the glands 
straightening out and the connective tissue loses its edema. 

Postmenstrual Endometrium. The endometrium has 
shrunk very much in size and the cells have lost their marked 
appearance of stimulation. Many areas of denudation are 
present throughout the endometrium. As soon as the destruc- 
tive process ceases, epithelial proliferation begins to cover the 
raw areas. This starts from surviving islets of epithelium and 
from the broken ends of the fundal glands. This proliferation of 
the remaining epithelium sets in very rapidly so that at about 
the end of the postmenstrual period the inactive fundii have 
regenerated, forming a simple tubular gland, and the epithelium 
lias spread over the surface so that the uterus is again lined by 
epithelium on or about the tenth day after the first day of 
menstruation. 

Interval Endometrium. With the beginning of the 
interval period the glands begin to show definite growth. They 
become elongated and the epithelium gradually becomes hyper- 
trophied so that by the end of the interval period, there is a 
definite division of the gland into three parts: the mouth, the 
active portion, and the inactive fundus. Toward the end of the 
interval period secretion appears in the gland. The transition 
from the interval stage to the premenstrual one is very gradual 
and one frequently will find great difficulty differentiating a 
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late interval endometrium from an early premenstrual 
one. 

What causes these changes? 

What is the endocrinological background of all this? 

There is no doubt that something in the ovar}' controls the 
various changes in the endometrium. It has been definitely 
established that if both ovaries are removed, menstruation 
ceases. But what particular structure in the ovary controls the 
endometrium? 

The primordial follicle, containing the ovum and the vari- 
ous structures arising from it seem to control the changes in the 
endometrium. With the beginning of the cycle several of these 
primordial follicles show signs of activity (Fig. 97). As the 
primordial follicles proliferate they give off a secretion which is 
called female sex hormone (Frank), folliculin, theelin, etc. In 
this discussion the product will be called theelin. Somewhere 
between the fifth and the seventh day after the first day of 
menstruation, one of these primordial follicles begins to show 
signs of marked proliferation and goes on to the formation of a 
Graafian follicle. With each menstrual cycle, as a rule, only one 
Graafian follicle is formed. 

As the Graafian follicle ripens and extrudes the ovum, the 
corpus hemorrhagicum and later the corpus Iuteum form. With 
the formation of these structures the other primordial follicles 
which had begun to proliferate, degenerate and disappear and 
the production of theelin is assumed by the corpus Iuteum 
(Fig. 97). 

The ovum is extruded about the twelfth dajr after the 
beginning of menstruation. With the expulsion of the ovum, 
the Graafian follicle collapses, hemorrhage takes place into it 
with the formation of the corpus hemorrhagicum. Large 
polyhedral cells with central nucleii and granular cytoplasm, 
containing a lipoid known as lutein, grow into the hemorrhagic 
area and by the twenty-second day the corpus Iuteum of 
menstruation is fully formed. The ovum during this time has 
continued its passage down the tube and if it has not become 
impregnated it dies on or about the twenty-sixth day. The 
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lutein cells besides producing theelin, gives off another secre- 
tion known as progestin (Fig. 97). The corpus Iuteum is sup- 
posed to function (if the ovum does not become impregnated) 
until about the twenty-sixth or twenty-seventh day after the 
first day of menstruation, then regression takes place. 

What correlation is there between these ovarian changes, 
the endocrinological changes and the changes in the endo- 
metrium? 

With the end of menstruation there is practically no theelin 
in the blood. The early postmenstrual changes can be ascribed 
to the normal healing or regenerative processes. With the 
proliferation of the primordial follicles and the formation of the 
Graafian follicle, the theelin content of the blood gradually 
increases until it reaches a plateau. Theelin causes the late 
postmenstrual changes and all other changes in the endo- 
metrium up to the end of the interval period. Theelin also 
sensitizes the endometrium to the action of progestin. Pro- 
gestin produces the premenstrual changes, the secretory phase, 
in an already sensitized endometrium. (Theelin and progestin 
are both produced by the corpus Iuteum.) 

What causes these various changes to take place in the 
ovary? 

The stimulus which initiates follicular activity comes from 
the anterior pituitary lobe and is called prolan A (Fig. 97). The 
hormone which causes the Iuteinization of the follicular epithe- 
lium also comes from the pituitary gland, is called prolan B. 
The ovum apparent^ maintains the life of the corpus Iuteum. 
With the death of the ovum, stimulation to the corpus Iuteum 
ceases; with its cessation, the production of progestin and 
theelin ceases, and the stimulation to the endometrium stops. 
With the cessation of the stimulation, the edema of the com- 
pact layer of the endometrium is discharged and the mouths 
of the glands open; trypsin is expelled into the cavity of the 
uterus and proteolytic digestion takes place. The blood vessels 
rupture and menstruation occurs. 

The corpus Iuteum ceases to function with the death of its 
particular ovum. If pregnancy takes place, that ovum imbeds 
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itself into the endometrium and continues to stimulate its 
corpus Iuteum forming the corpus Iuteum of pregnancy (Fig. 
97 ). The corpus Iuteum in turn continues to stimulate the 
endometrium for two to three months. If the corpus Iuteum of 
pregnancy is removed in less than three months, the patient 
may abort. The placenta when formed assumes some of the 
functions of the corpus Iuteum. 

Menstruation without ovulation can take place, in such cases 
the endometrium does not develop beyond the late interval stage, 
e.g., the twenty-second day endometrium. This is due to the 
absence of progestin. A premenstrual hyperplasia ( secretory 
phase) ivill not be found if a patient who menstruates without 
ovulating, is curetted. 

Bleeding around the middle of the period might be due to 
fluctuations in the folliculin content of the blood, as the rupture 
of the Graafian follicle takes place at this time. 

The theories as to the cause of menstruation are many, but 
the true factor is still a matter of much speculation. 

Theory 1 . There is a gradually increasing amount of evi- 
dence tending to prove that menstruation is due to a change in 
the theelin content of the blood, a lowering of the theelin 
concentration level in the blood (Fig. 97 ). Just what this level 
is, how much theelin shall be called the normal amount, is not 
definitely known. 

What is the presumed endocrinological mechanism which 
brings about this theelin level? 

The primary stimulation factor comes from the pituitary 
gland, prolan A, which is a follicle stimulating hormone, caus- 
ing several primordial follicles to proliferate. One of these 
follicles for some unknown reason goes on to form the ripe 
follicle, the Graafian follicle; the other degenerate and 
disappear. 

The summation of the internal secretion of these follicles 
produces a sufficient amount of theelin to inhibit this activity 
of the pituitary gland and to stop further follicle development. 
With the rupture of the Graafian follicle, the second pituitary 
hormone is secreted, prolan B, which is the Iuteinization hor- 
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mone and produces the Iuteinic changes in the follicular cells 
of the Graafian follicle. The lutein cells produce theelin and thus 
maintain the necessary level. About one to two days before 
menstruation begins the corpus Iuteum begins to retrogress, 
the theelin level is lowered and menstruation results. With the 
lowering of the theelin level the inhibition on the pituitary is 
removed and prolan A again functions and the cycle is 
repeated. 

Theory 2. Ovulation and menstruation. 

For many years menstruation was regarded as the abortion 
of a nonimpregnated ovum — no ovulation, no corpus Iuteum 
— no corpus Iuteum, no menstruation — was Robert Mej^er’s 
dictum. The summation of the internal secretion of the pri- 
mordial follicles stimulates the endometrium until the Graafian 
follicle ruptures and the ovum is extruded. The corpus Iuteum 
is then formed. As long as the ovum remains alive it stimulates 
the corpus Iuteum which produces theelin and progestin. With 
the death of the ovum, retrogression of the corpus Iuteum 
occurs. The production of theelin and progestin ceases, and the 
stimulation which produced the thick, hyperplastic premen- 
strual endometrium stops. The decidual-like cells (subepithelial 
connective tissue cells of the stroma) which became hyper- 
tropied as a result of the stimulation by progestin kept the 
mouths of the glands closed. With the stoppage of this stimula- 
tion the connective tissue cells lost their edema. Some women 
state that a day or so before they actually begin to menstruate, 
they feel quite moist as a result of the loss of this fluid. The loss 
of edema causes the mouths of the glands to open, the con- 
tained trypsin is discharged into the uterine cavity and proteo- 
lytic digestion begins. Trypsin also prevents the coagulation 
of the blood. With the stoppage of the stimulation and the 
release of pressure on the outside of the vessels, the thin walled 
structures rupture, bleeding takes place — this plus the trypsin 
digestion produces menstruation. 

How long will the ovum live after being discharged from 
the Graafian follicle? 
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It is probably viable and vulnerable to impregnation for 
only a short period, but its effect on the corpus Iuteum, if the 
ovum does not become impregnated, lasts about fourteen days. 

A patient presents herself with a menstrual disorder. How 
shall one go about establishing the proper diagnosis? 

Before a menstrual disorder can be attributed to any func- 
tional disturbance, all other organic or pathological conditions 
which might cause that disorder must be eliminated. The 
history should be taken with special reference to the periodicity 
of the symptoms so as to fix them in relationship definitely 
with, or as a cause of, the menstrual disturbance. The physical 
examination should rule out any gross pathological condition. 
Following this certain tests can be performed in an attempt to 
fix the responsibility for the menstrual disorder. 

Tests and Examinations 

i . The daily theelin variations in the blood and urine of the 
patient from one menstrual period to the next, can be esti- 
mated. This is very expensive, costing about $150. for one 
month’s tests. The information obtained, however, may be very 
valuable. It is by far the most accurate method of determining 
exactly how much ovarian function is going on. Clinically one 
may, by inference, as a result of a careful history and physical 
examination, judge hypoovarian function by searching for 
signs of juvenilism (see Chapter VIII, Sterility). 

2. Basal Metabolism. The close relationship between the 
thyroid and ovary requires a complete knowledge of the state of 
function of that gland. Hypofunction or hyperfunction of the 
thyroid may cause ovarian dysfunction. 

3. Examination of the Pituitary. There is no accurate way 
of determining the function of the pituitary gland. One must 
work by inference depending upon tests and examinations to 
give a lead to the pituitary function. X-ray examination of the 
sella turcica is done: What is its size? Is it too small? Is it too 
large? Is any tumor demonstrable? A tumor may mean hyper- 
function or pressure atrophy with loss of function. Are the 

I179I 



778 


PRACTICAL CLINICAL GYNECOLOGY 


fundi normal? Has there been encroachment upon the visual 
fields? What is the sugar tolerance of the patient? All of these 
examinations and tests give indirect information as to pituitary 
function. 

4. Curettage. This is a simple and yet a very valuable 
examination. It is practically an office procedure. 

These tests are time-consuming, expensive and after all the 
tests are performed, the question as to whether an accurate 
endocrinological diagnosis has been established is frequently 
in doubt. 

If examination of the curettings removed two or three days 
before the expected menstrual period shows the presence of a 
premenstrual endometrium it is indicative of a previous ovula- 
tion and the presence of an ovum. A premenstrual (secretory 
phase) endomentrium shows the presence of progestin; the 
latter is produced by a corpus luteum which structure arises 
from a Graafian follicle following the extrusion of an ovum. 
From the absence of a secretory endometrium one must 
infer that ovulation has not occurred. As all chemical tests for 
progestin have failed, to date, curettage is the only means of 
demonstrating the occurrence of ovulation. 

5. Allergy. Recently many menstrual disorders as well as 
other gynecological conditions have been ascribed to allergic 
phenomena. The diagnosis of these allergic phenomena is as yet 
very difficult. One must, for the present, until further data is 
available, depend upon the history and periodicity of the 
attacks as a lead to this diagnosis. 

Axiom : You cannot make a diagnosis unless you know the 
disease and think of it. 

In those cases where a fairly accurate endocrinological 
diagnosis can be established, rational organotherapy is very 
problematical. It is expensive and frequently ineffectual. It is 
difficult to maintain proper standards with the commercial 
endocrine substances used because so many of them deteriorate 
rapidfy and very often the dosage used is much less than the 
one marked on the container. Wherever possible, synthetic, 
stable products should be used. Unfortunately there are as yet 
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no such products for the various ovarian hormones. One of the 
few organotherapeutic procedures that has proved to be of 
uniform value has been the use of thyroid gland substance in 
cases with low basal metabolic rates. There is no question that 
the basal metabolism can be raised with thyroid substance. 

Amenorrhea 

It is of paramount importance in all menstrual irregularities 
in young women, to impress the patients and their mothers 
with the fact that there is nothing in the body that must be 
expelled everj r month with menstruation and that the condi- 
tion is compatible with good health and does not necessarily 
mean some serious constitutional ailment. 

Clinically the amenorrheas may be divided into two large 
groups : 

1. Primary amenorrhea, those patients who have never 
menstruated, usually young women or adolescents ; 

2. Secondary amenorrhea, those who have menstruated 
regularly or irregularly for a period of time and now do not 
menstruate. 

In the primary amenorrheas one must first exclude all 
abnormalities of the gynecological tract such as absence of 
vagina or uterus, atresia of the vagina, stenosis of the cervix, 
etc. 

What can be done for these patients with primary or 
secondary amenorrhea? A large percentage of these patients 
will ultimately regulate their own internal secretory functions. 
It is only necessary to tide them over this period psychologi- 
cally until the glands begin to function normally. Good hygiene, 
outdoor exercise, “put them out to grass” (Cragin), stop most 
indoor work, diminish all social activities, create regular bowel 
and sleeping habits, all of these will help the patient establish 
her normal physiological-endocrinological balance. 

It is in this type of case that it is essential to know if the 
ovaries are functioning. Is any theelin being produced? Frank 
divides these cases into three groups : 
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A. Subthreshold Group. Those patients showing a regular 
curve of the accumulation of theelin (female sex hormone) in 
the blood but not sufficient to produce the changes necessary to 
cause menstruation; 

B. Negative Blood Cycle (high theelin content in the urine). 
Those cases showing no accumulation of hormone in the blood 
on repeated examinations and yet show an excess in the urine 
(low renal hormone threshold). 

C. Negative Blood and Urine Cycle. Those showing no 
demonstrable quantity of theelin in either their blood or urine. 
Clinically B and C can be considered together. 

What can be done to produce and maintain the proper 
theelin concentration in the blood of a patient? 

The maintenance of a proper theelin level is difficult and 
uncertain because the normal level in any patient is not known 
and therefore the amount of theelin necessary to maintain this 
level cannot be known. All examinations and tests for theelin 
are made on the basis of rat units, that is to say, the quantity 
of theelin necessary to pioduce an estrus C3 r de in the vagina of 
an immature rat. The dosage that is required to produce the 
same sort of changes in the human is very problematical. If 
the dosage is gauged on the relative weights of the rat and the 
human, one would have to use 1000 times the amount used on a 
rat. In other words, to maintain the supposed proper female 
sex hormone level in the blood of a human would require 
200,000 rat units equally spread over a one month period. This 
is very expensive and the results are very doubtful. 

In the subthreshold group theelin may be given over short 
periods of time; 10,000 rat units three times a week for two 
weeks and if no bleeding occurs it can be repeated in two weeks. 
This may be sufficient to produce a stimulation of the endo- 
metrium and cause bleeding (not regular menstruation). This 
bleeding has an excellent psychological effect on the patient 
and helps tide the patient over until regular function is reestab- 
lished. This hoAvever, should not be continued for too long a 
period of time, nor be too excessive, as it may cause destructive 
changes in the ovaries. 
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What can be done for those patients showing no theelin in 
the blood? If large doses of theelin are given patients with non- 
functioning ovaries, an interval endometrium can be produced 
with bleeding. There is no better way of explaining this effect 
of large quantities of theelin in the non-menstruating woman 
than by quoting Novak who says, “It is like pushing the 
pendulum of a run-down menstrual clock for a single, idle, 
incomplete beat, when what we need is something to wind the 
clock.” 

Has anything actually been accomplished therapeutically 
by giving large doses of theelin? An interval endometrium has 
been produced, bleeding has occurred, but the ovaries have not 
functioned in any way. To have this patient bleed again it will 
be necessary to give her another course of theelin so as to 
produce another endometrium. Therapeutically, what is 
wanted, is not something to cause a single bleeding from the 
endometrium but something which would stimulate the ovaries 
to function, e.g., to “wind up the ovarian clock” and have it 
continue to function. 

The dominant role of the anterior lobe of the pituitary over 
ovarian function is generally accepted. This would suggest that 
the key to “winding up” the menstrual clock might be sought 
in the anterior hypophysis. 

The use of large doses of Prolan A, which is the follicle 
stimulating hormone, would be the ideal approach. However, 
prolan A as yet has not been produced commercially, nor has 
it been definitely isolated. 

The usual pituitary product sold is a prolan B-Iike sub- 
stance obtained from the urine of gravid women. This contains 
a product similar to the luteinizing principal of the pituitary 
gland. This prolan B-Iike substance acts on the follicular 
epithelium of the ovary which is supposed to become luteinized 
and produce progestin. This in turn can act only on an endo- 
metrium sensitized to it by large doses of theelin. This product 
would therefore be of no value in amenorrhea, particularly 
when due to non-functioning ovaries. 

What can be done to “wind up” the menstrual clock? 
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Anything which would start the ovaries functioning 
“winds up the ovarian clock” and cures the amenorrhea. Very 
small doses of x-ray stimulation to the pituitary and ovaries may 
start them functioning, arid thus “wind up the menstrual clock ” 
and cure the amenorrhea. 

The treatment of the secondary amenorrhea, oligomenor- 
rhea or hypomcnorrhca depends to a large extent upon the 
desire of the patient to have children. If there is no desire for 
pregnancy, no treatment other than psychotherapy need be 
instituted, as these conditions are compatible with a normal 
life. Should pregnancy be desired, the regular daily estimation 
of the theelin content of the blood and urine becomes of tre- 
mendous importance. These patients as a rule, belong to the 
“subthrcshold” group of Frank. Their ovaries are functioning 
but are not producing enough theelin to cause the normal 
menstrual cycle. These patients can be helped to a fairly normal 
amount of bleeding (empiiical) by giving 10,000 rat units of 
theelin every day or every other day for two weeks before the 
expected date of menstruation. This may cause a more profuse 
bleeding in the oligomenorrhea and hypomcnorrhca patients. 
This procedure may be carried out every month for six months, 
in the hopes that the patient may reestablish her own inter- 
glandular relationship and thereby raise the theelin content of 
her blood spontaneously. Its effect is mainly psychological 
during the period of readjustment. As a last resort one may use 
very small doses of x-rays to stimulate the ovaries to function 
normally. 


Menorrhagia, Metrorrhagia 

For therapeutic purposes these patients should be divided 
into their respective age groups, adolescent, middle age and 
menopausal. Clinically they may be grouped according to their 
symptomatology into the moderate or severe bleeding, depend- 
ing upon the amount and frequencj' of the bleeding and the 
degree of anemia present. 

The irregular bleeding of the adolescent is usually due to 
some endocrinological imbalance. These patients should be 
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psychologically assisted over this period. The prognosis is good 
as most of these cases correct themselves spontaneously. 

The profuse irregular bleeding of the adolescent may be 
caused by a hyperproduction of theelin with a non-ovulatory 
endometrium, e.g., bleeding from an endometrium which has 
not entered the premenstrual or secretory phase due to the 
absence of one of the ovarian hormones, progestin. Progestin is 
one of the hormones produced by the membrana granulosa cells 
of the Graafian follicle after ovulation has taken place and 
luteinization has begun. In such cases good results should be 
obtained by the use of prolan B, the luteinization hormone of 
the pituitary or progestin itself, but as these products cannot 
be obtained commercially* a prolan B-Iike substance obtained 
from the pregnancy urine is used. This substance is supposed 
to cause a luteinization of the follicular epithelium in the 
follicle. This has been tried but not proved on human ovaries. 
This luteinized epithelium produces progestin which in turn 
produces the premenstrual or secretory endometrium. Theo- 
retically this should correct the irregularity. Therapeutically 
(empirically) the patient should receive 200 to 400 rat units of 
the prolan B-like substance every day for five days before the 
bleeding starts. If the patient has menorrhagia, the injections 
may be given with the onset of menstruation. If the patient is 
irregular, the injections may be begun at any time. The injec- 
tions of the prolan B-Iike substance may have to be repeated 
several times before the flow regulates itself. 

In cases of severe hemorrhage in adolescence, curettage may 
be performed. This will usually help the condition for a short 
time. During this period endocrine therapy should be tried. If 
the bleeding recurs and is again severe, a temporary steriliza- 
tion dose of .v-rays should be tried; with the hope that when 
menstruation returns the interglandular relationship will have 
been reestablished and the periods will be normal. One must 
watch these cases very carefully and not allow them to get out 

Some of xlie commercial houses are selling a product which they claim contains the 
prolan B of the pituitary gland. Others claim they have been able to isolate progestin for 
commercial use. Both products are still in the experimental stage clinically. 

fl 85 ]) 



784 


PRACTICAL CLINICAL GYNECOLOGY 


of hand. The bleeding, when excessive can cause such severe 
anemia as to require repeated transfusions. 

Goldberger and Peck* have reported good results in these 
bleeding cases with the use of snake venom. Their “Method of 
Administration 99 is described verbatim. 

The moccasin venom was used in a 1 : 3000 dilution with sterile sodium 
chloride (normal) containing 1:10,000 merthiolate. 

All injections were given subcutaneously. The initial injection was 
0.5 c.c. and subsequent injections were rapidly increased to 1 c.c. (by the 
third injection). The interval between administrations of the venom 
depended on the severity of the bleeding. It was advisable to give as much 
venom as possible the first ten days, because at about that time the majority 
of patients developed a sensitivity to the venom which necessitated a 
decrease in the amount until desensitization was accomplished. 

There was a distinct quantitative relationship between the desired 
clinical effect and the amount of venom given. In cases with marked bleed- 
ing, 1 c.c. of 1 : 3000 dilution was given daily or even twice a day until the 
hemorrhage was controlled. In a number of the patients, daily injections 
were given at the beginning of the treatment. After the bleeding had been 
controlled the interval between injections of venom was increased so that 
only two or three treatments were given weekly. 

If the subsequent menstrual period approximated the normal, two 
injections a week were administered for at least three normal menstrual 
periods. During the course of the treatment a maintenance dose had to be 
established. 

In a number of the treated individuals a period of six months to one 
year of normal menstruation occurred after the venom therapy had been 
discontinued. When metrorrhagia or menorrhagia recurred and venom was 
again administered, the initial dose was 1 c.c. If such a patient reported for 
treatment early enough, several 1 c.c. injections given two or three times 
weekly were found to be sufficient to bring about normal menstrual bleed- 
ing. It has also been noted that the course of injections necessary to control 
recurrences of bleeding was shorter than that necessary at the beginning of 
the treatment. 

When patients in the middle age or menopausal group 
present themselves with moderate to severe bleeding, curettage 
as a therapeutic and diagnostic precedure should be tried early. 
The most important single therapeutic agent in the treatment 

* Goldberger, M. A. and Peck, S. M. Additional data on treatment of uterine bleed- 
in with snake venom. Am. Jour. Gvnec . and Obst., 33: 469-472 (March) 1937. 
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of functional uterine bleeding is the curette. Curettage usually 
stops the excessive bleeding for several periods and also allows 
a careful examination of the tissue obtained to rule out the 
possibility of an undiagnosed incomplete abortion or an early 
carcinoma of the fundus. One may also in this way diagnose a 
non-ovulatory hypertheelin bleeding with a late interval 
endometrium, e.g., “Swiss cheese endometrium.” The middle 
age group with excessive bleeding who are desirous of retaining 
their procreational capacity are treated the same as the 
adolescent with moderate to severe bleeding. If however, no 
further pregnancies are desired these patients should be treated 
like the menopausal group. 

In the menopausal group, a castration dose of x-rays is 
frequently given without trying any of the mentioned treat- 
ments other than curettage. Radium has the same effect as 
x-rays but has the added effect of destroying the endometrium. 
Surgery in the form of oophorectomy or hysterectomy can be 
practised as a last resort. 

Dysmenorrhea 

No attempt will be made to enumerate the various etiologi- 
cal factors or theories of dysmenorrhea. The problem will be 
approached from a purely clinical standpoint. 

A patient presents herself complaining of dysmenorrhea. 
It is presumed that all gross pathological lesions have been 
ruled out. The severity of her complaint may be judged by the 
amount of incapacitation it causes. Is she able to carry on her 
normal work or does she have to stay in bed with each period? 

What shall be done for her? 

A fair number of cases may be relieved with Holden’s 
capsules. 

Rx: Phenacetin g r% 2 .$ to 5 

Aspirin gr. 2.5 to 5 

Atrophine Sulphate gr . i' 50 t0 J^ 00 

Codeine gr . )4 to 

One of these capsules should be given just before the onset of 
the period followed by two capsules every four hours until the 
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period of pain has passed. In the mild to moderate cases these 
capsules may be used without the codeine. In the severe cases 
the codeine may have to be increased. The use of codeine in the 
capsules, in patients who have to remain at work, has the 
disagreeable effect of making them somnolent and as a result 
frequently has to be omitted. In a fair- number of cases this is 
all that will be necessary, if found insufficient, heat in the 
form of Elliott’s treatment for thirty minutes daily for one 
week before the onset of menstruation has proved efficacious 
and should be tried. It should be used before three or four 
periods for the best results. Heat in the form of hot vaginal 
douches, electric pads and hot Sitz baths may be of help. 
Many authors recommend viburnum, given over a long period 
of time, three times daily for two months in hot water. This is 
supposed to cause a relaxation of the spastic uterine muscle. 

It has been observed that some severe cases of dysmenor- 
rhea which do not respond to ordinary therapy have been 
relieved by marital life or pregnancy. 

Reynolds and Novak believe that an “abnormal amount of 
theelin with a diminished amount of progestin causes dys- 
menorrhea” (theoretical). This increased quantity of theelin 
is supposed to heighten the irritability of the uterine muscula- 
ture and they believe this heightened irritability is the imme- 
diate factor in the production of pain. They recommend the 
prolan B-Iike hormone in d 3 r smenorrhea. This Iuteinization 
hormone from the urine of pregnant women, is supposed to 
luteinize the epithelium of the ripe follicles and thus produce 
the necessary progestin. If the new commercial progestin 
proves of value clinically it should be tried in these cases. 

Surgery may be required for the severe cases that have not 
been relieved by these procedures. A dilatation and curettage 
with the insertion of a stem pessary for three periods should be 
the first procedure. 

Warning. Do not use a pessary that is longer than the 
length of the uterus. Sew it in place with nonabsorbable suture 
material. If a longer pessary is used the continuous contrac- 
tions of the uterus will force the pessary out too soon. 
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If the pessary fails, resection of the presacral nerves has 
proved effectual even in the most stubborn cases. It is not very 
difficult technically and the results are frequently brilliant. 

The induction of a temporary amenorrhea with x-rays as a 
treatment for dysmenorrhea has proved valuable not only as a 
therapeutic agent but also for its diagnostic value. If the pain 
does not stop with the amenorrhea one must search elsewhere 
than the uterus for the etiology of the pain. 

Menopausal Symptoms 

The menopausal symptoms are due to endocrinological 
changes. In most cases the symptoms of hot flushes, sweating, 
irritability, etc., are self-limited and frequently 5 r ield to some 
mild form of therapy. The use of theelin and thyroid seems to 
help these patients. One may experiment with the various prod- 
ucts and combination of products until the right one for the 
particular patient is found. With the glandular therapy one 
should also employ diet regulation, bowel hygiene and some 
form of nerve sedative, as the barbitals and bromides. The 
psychic factor in the control of their symptoms must constantly 
be borne in mind. 

Question: What relationship has the thyroid to menstrual 
disorders? 

Answer: All patients presenting themselves with menstrual 
disorders should have a basal metabolism test performed and if 
found below normal, thyroxin grain H20 to K go twice daily 
should be given depending upon the rate. If the metabolic rate 
is increased and the patient is suffering from hyperthyroidism, 
mild or severe, the menstrual disorder may be disregarded and 
the thyroid dysfunction treated. 

Question : What is the relationship of obesity to menstrual 
disorders? 

Answer: Obesity in a large percentage of cases is due to 
overeating, and in a much smaller percentage it is due to some 
glandular dysfunction. All of these patients should be placed 
on a low carbohydrate, low fat, high protein diet and to over- 
come the asthenia they should receive calcium lactate grains 20 
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every morning on an empty stomach, e.g., before breakfast. 
If the basal metabolic rate is below normal they should receive 
thyroxin gr. H 20 to Moo twice a da} r . 

Question: Would you give x-ray stimulation to all amenor- 
rheas? 

Answer: Yes, after an eighteen month period during which 
all tests and treatments described have been tried. 

Question: Are there any glandular products which would 
“wind up the menstrual clock”? 

Answer: Numerous products have been tried without avail. 
The commercial houses are constantly trying to produce a 
prolan A-Iike substance, a follicle stimulating hormone. There 
are some on the market at the present time but their efficacy 
is very questionable. 

In this connection it is surprising to note the small quantity 
of ovarian tissue that may be left in a patient at operation and 
still have her menstruate normally and yet patients with 
infantile uteri and two normal appearing ovaries do not men- 
struate. Apparently something more than the ovaries is neces- 
sary for regular menstruation. If this other stimulating 
substance, whether it be prolan A, x-ray or what not, could 
be given the patient, menstruation could be reestablished. 

[To be continued in subsequent issues.] 
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C ancer of ureter, primary. Studies of the natural 
history of genitourinary tumors, 71 1 
Carbuncles and boils, treatment of, 107 
Carcinoma of uterine cervix; application of radium 
in, 231 

Caruncle, urethral, 178 

Cecostomv, simple technique for, 620 

Cervix, application of radium in carcinoma of uterine, 
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biopsy of uterine, 226 

Chronic painful conditions amenable to relief bv 
intraspinai (subarachnoid) injection of alcohol, 
509 

Cinders and splinters, 04 

Circumcision; dorsal slit; constriction of male meatus; 
phymosis and paraph ymosis, 174 
simplified anatomical technique, 172 
Claw foot and hammer-toe, 351 

Clinical comparison of sclerosing solutions in injection 
treatment of varicose veins, 389 
Clips, Michel, in skin coaptation, 14 
Clubfoot, treatment of congenital talipes equinovarus, 
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Cod-liver oil in skin ulcerations; focal application of, 
472 

Cnllcs's fracture, 320 

Combined roentgenotherapy and ultra-short wave, >33 
Concealment of scars, 91 
Congenital abnormalities of rectum, 240 
Congestive failure and angina pectoris, total thyroidec- 
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tion (E,), 603 

Device for tightening wire for bone fixation, 736 
Diagnosis and treatment of stricture of male urethra, 
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Distention; use of pitressin for control and relief of, 
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Dorsal slit; constriction of male meatus; phymosis 
and paraphymosis; circumcision, 174 
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Dangers of roentgenoscopy and methods of protec- 
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Maternal mortality and obstetric conscience, 418 
Embolism, pulmonary, 694 

Endocervicitis; pathology’ and office treatment of 
chronic, 233 

Epigastric hernia causing severe symptoms, 703 
pacial scars, 88 

Failure, congestive, and angina pectoris; total thyroid- 
ectomy in, 421 

Feeding formula; useful artificial, 412 
Felon (Whitlow), 366 

Femur and hip; first aid treatment in fracture of, 323 
Fibroids (S.), 559 
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Fingers; plastic restoration for loss of all, of both hands, 
720 

First aid treatment of fracture of femur and hip, 323 
Fish hook embedded in finger; removal of, 384 
Fissure-in-ano, t 244 
Fistula, gastrojejunocolic, 527 
salivary, 122 t 

Foreign bodies in external auditory canal, 96 
rectum, 266 

tracheobronchial tree, 462 
removal of, from urethra and bladder, 197 
Fracture, Colics’ s, 320 

of femur and hip; first aid treatment of, 323 
Fractures, malunited, of lower end of humerus, 679 
of coccyx and coccygodynia, 303 
manditle and maxilla, 83 

neck of femur, insertion of Smith-Peterson nail for 
intracapsular, 466 
nose, 77 
ribs, 308 

some aids in treatment of compound, 551 
use of unpadded plaster in treatment of, 292 
Frost-bite; treatment by passive vascular exercise, 370 
Furuncle of upper lip, 1 18 

^jjanglion; pathology and treatment of, 313 

Gas gangrene, 22 
Gastrojejunocolic fistula, 527 
Gastrostomy, inframural, 66S 

Graft: new method of transfer of full-thickness skin; 
Grille, 46 

J.Jallux valgus (bunion), treatment of, 332 

Hammer-toe and claw foot, 351 
Hand infections: office treatment, 376 
Head, infections of, 57 
malignant tumors of, 63 
Heart, right ventricle; stab wound of, 520 
Heater for intravenous solutions, 550 
Helpful drug in treatment of tuberculosis of urinary 
bladder, 500 

Hemorrhage following tonsillectomy, 151 
Hemorrhoids, 252 

injection treatment of internal, 259 
Hernia, epigastric, causing severe symptoms, 703 
the truss in relationship to diagnosis and injection 
treatment of inguinal, 443 

Hip and femur; first aid treatment in fracture of, 323 
Hirschpring’s disease and polyposis; sympathectomy 
for* 531 

Human bites, 44 

Humerus, malunited fractures of lower end of, 679 
Hydrocele and varicocele: operative and injection 
treatment, 204 

Hydronephrosis due to ball-valve obstruction from 
bullet lying free in renal pelvis, 717 
Hymen, imperforate, 221 
Hyperemesis gravidarum, 491 


Injection treatment of varicose veins; clinical compari- 
son of sclerosing solutions, 389 
Injuries of the knee, office surgical treatment of, 328 
Injury, traumatic, of abdomen with extensive damage 
to colon and small bowel, 514 
Insertion of Smith-Petersen nail for intracapsular 
fractures of neck of femur, 466 
Intestinal anatomoses; a new instrument and technique 
for, 544 

prolapse through enterostomy following Rammstedt 
operation, 729 
Intravenous infusions, 31 
solutions, heater for, 550 
Ischiorectal abscess, 279 


J^eloids, warts and moles, 137 

Knee, office surgical treatment of injuries of the, 328 
Kut-KIamp: a new surgical instrument which simul- 
taneously cuts and retains suture, 737 

L' & blank cartridge cannon shot wound of, 724 

Life and times of Thomas Sydenham (Bo.B.), 739 
Lip, furuncle of upper, 118 

Local application of cod-liver oil in skin ulcerations, 472. 
Lymphangitis, acute, 37 

Lymphosarcoma of stomach: clinical and roentgeno- 
logical aspects, 476 

Lynch’s simplification of perineal excision of rectum, 618 




nt tumors of head, 63 


Malunited fractures of lower end of humerus, 679 
Mammographic recognition of intracystic papilloma 
of breast, 61 1 

Mandible and maxilla, fractures of, 83 
Maternal mortality and obstetric conscience (E.), 418 
Mechanical holder for retractors in neurosurgery, 732 
Meckel’s diverticulum and volvulus of right colon, 705 
Michel clips in skin coaptation, 14 
Minor ana office surgery (E.), 1 
surgery of spine, 298 
Moles, warts and keloids, 137 

Morbidity and mortality following operations on 
biliary tract, 505 

Mucocele of appendix with pseudomucinous degenera- 
tion, 523 

Muscle; angiomata of skeletal, 69 
Muscles and tendons, rupture of, 283 


N“ k ' infections of, 73 

Neurosurgery; mechanical holder for retractors in, 732 
New instrument and technique for intestinal anas- 
tomoses, 544 

for intestinal anastomosis, 734 
method for transfer of full-thickness skin: Grille 
graft, 46 

Nose, fractures of, 77 


Jleitis, acute regional (terminal), 708 
Imperforate hymen, 221 

Incisions of drum membrane in otitis media, 102 
Infections of head, -57 
neck, 73 

Inframural gastrostomy, 668 
Infusions, intravenous, 31 
Ingrown toe-nail, 349 

Injection and operative treatment of hydrocele and 
variocele, 204 

treatment of inguinal hernia, the truss in relation- 
ship to diagnosis and, 443 
internal hemorrhoids, 259 


^“^bstetric conscience and maternal mortality (E.), 418 

Orthopedic surgery; sketch of the evolution of American 
# (Bo.B.), 553 . 

Otitis media, incisions of drum membrane in, 102 
Office treatment of Bartholin’s gland abscess or evst 
219 

injuries of the knee, 328 
Operating room signals, 414 

P apilloma of breast; mammagraphic recognition of 
intracystic, 61 1 

Paraphymosis and. phymosis; circumcision; dorsal 
slit; constriction of male meatus, 174 
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Paronychia, 362 

Parotiditis, acute pyogenic, 125 

Passive vascular exercise; frost-bite: treatment by, 370 
Pathology and office treatment of chronic endocervi- 
citis, 233 

ganglion, 313 . 

Peptic ulcers, subacute perforations of, 663 
Peritonsillar abscess, 159 

Phymosis and paraphymosis; circumcision; dorsal 
slit; constriction of mate meatus, 174 ^ 

Pilonidal cysts: excision and primary suture in ambula- 
tory patients, 270 

Pitressin, use of, for control and relief of distention, 672 
PI aster-of- Paris, 288 

use of unpadded, in treatment of fractures, 292 
Plastic restoration for loss of all fingers of both hands, 
72° 

Pneumothorax, artificial, 403 
Polydactylism, 385 

Polyposis and Hirschsprung’s disease; sympathectomy 
. for > ?3J 

Practical clinical gynecology (S.), 559> 7 50 
Pregnancy in rudimentary horn of bicornuate uterus, 
700 

Pruritus ani, 262 

Pulmonary embolism, 694 

Puncture wounds, simple treatment for, 360 

R adium, application of, in carcinoma of uterine 
cervix, 231 

Rectum, congenital abnormalities of, 240 
foreign bodies in, 266 

Rectum; Lynch’s simplification of perineal resection of, 
618 

Removal of fishhook embedded in finger, 384 
foreign bodies from urethra and bladder, 197 
Retention of urine, acute, 162 

Retractors, mechanical holder for, in neurosurgerv, 
732 

Ribs, fractures of, 308 

Roentgenoscopy, dangers of, and methods of protec- 
tion (E.), 603 

Roentgenotherapy and ultra-short wave, combined, 
533 

Rupture at bladder and urethra, 653 
muscles and tendons, 283 

gal i vary fistula, 122 

Saphenous ligation, ambulatory, 398 
Scars, concealment of, 91 
facial, 88 

Sclerosing solutions in injection treatment of varicose 
veins; clinical comparison of, 389 
Shock, 623 

Shot wound of leg, blank cartridge cannon, 724 
Signals, operating room, 414 
Simple technique for cecostomy, 620 
treatment for puncture wounds, 360 
Skeletal muscle, angiomata of, 69 
Sketch of the evolution of American orthopedic sur- 
gery, (Bo.B.)f 553 

Skin, full thickness, new method for transfer of; Grille 
graft, 46 

Smith-Petersen nail, insertion of, for intracapsular 
fractures of neck of femur, 466 
Some aids in treatment of compound fractures, 551 
Spine, minor surgery of, 298 
Splinters and cinders, 94 
Stab wound of heart, right ventricle, 520 
Stomach, lymphosarcoma of: clinical and roent- 
genological aspects, 476 

Stricture of male urethra; diagnosis and treatment, 
189 


Studies of the natural history of genitourinary tumors. 

1: Primary cancer of ureter, 711 
Styes, 93 

Subacute perforations of peptic ulcers, 663 
Sydenham, the life and fines of Thomas, (Bo.B.), 739 
Sympathectomy for Hirschsprung’s disease and pol\'- 
posis, 531 

T alipes equinovarus (clubfoot), treatment of con- 
genital, 339 

Tendons and muscles, rupture of, 283 
Thyroidectomy, total, in angina pectoris and congestive 
failure, 421 

Toe-nail, ingrown, 349 
Tonsillectomy; hemorrhage following, 15 1 
Total thyroidectomy in angina pectoris and congestive 
failure, 421 

Tracheobronchial tree, foreign bodies in, 462 
Transfusion, blood, 26 

Traumatic injury of abdomen with extensive damage 
to colon and small bowel, 514 
Treatment of abortion, 487 
boils and carbuncles, 107 
burns with brilliant green, 54 
congenital talipes equinovarus (clubfoot), 339 
hallux valgus (bunion), 332 
open infected wounds, 1 1 
specific urethritis — new modality, 180 
varicose veins and ulcers, 386 
Truss in relationship to diagnosis and injection treat- 
ment of inguinal hernia, 443 
Tuberculosis of urinary bladder; helpful drug in treat- 
ment of, 500 

Tumors of back, benign, 145 
head malignant, 63 

U lcerations; local application of codliver oil in skin, 
472 

Ulcers and varicose veins, treatment of, 386 
subacute perforations of peptic, 663 
Ultra-short wave and roentgenotherapy, combined, 
533. 

Ureter, primary cancer of. Studies of the natural history 
of genitourinary tumors, 71 1 
Urethra and bladder; removal of foreign bodies from, 

197 r * 
rupture of, 653 

diagnosis and treatment of stricture of male, 189 
Urethral caruncle, 178 

Urethritis,-, treatment of specific — new modality, 180 
Urinary bladder, helpful drug in treatment of tubercu- 
losis of, 500 

Urine acute retention of, 162 

Useful artificial feeding formula, 412 

Use of adhesive in orthopedic practice, 290 

pitressin for control and relief of distention, 672 
unpadded plaster in treatment of fractures^ 292 
Uterine cervix; application of radium in carcinoma of, 
231 

biopsy of, 226 

V aricocele and hydrocele; operative and injection 
treatment, 204 

Varicose veins and ulcers; treatment of, 386 

clinical comparison of sclerosing solutions m 
injection treatment of, 389 
Vas deferens: operative treatment, 213 
Volvulus of right colon and Meckel’s diverticulum, 705 

W arts> moles and keloids, 1 37 

Wens, 132 

Wounds and their complications, 3 
treatment of open infected, 1 1 




